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What data is 

available?

What statistical 

methods could 

we use?

What approaches are 

used in industry?

What’s the impact 

of using different 

methods?
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Proposed best practice
Step Description

Decluster data A specific methodology is not currently proposed. 

Marginal modelling

Whole-sample model with Generalised Pareto Distribution tail. Below the 

threshold, use of the empirical distribution to characterise events.

Transform variables 

to standard form

Use marginal distribution to transform variables to standard form, before 

studying the dependence structure.

Dependence 

modelling

Use the conditional extremes approach of Heffernan & Tawn1 for 

dependence.

Use the extension of conditional extremes approach of Towe et al.2 with the 

marginal kernel smoothing step for the residuals.

Monte Carlo 

sampling

Generate a sufficiently sized event set relative to maximum return period of 

interest, using the marginal and dependence models.

Response variable 

return period

The empirical probability should be assigned from the simulated response 

using the Weibull plotting position formula.
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Reporting
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During Stage 1 we have identified a strong need to 

improve joint probability reporting. In line with this 

ambition, we recommend the new guidance is 

accompanied by report requirements e.g. report template 

that clearly defines what needs to be demonstrated to 

show best practice. 

Aim

• Provide sufficient detail for analysis to be repeatable. 

• Provide diagnostic figures for example showing that 

fitted tail distributions are a good fit to the data. 

• Provide critical checks of the results: e.g. compare 

marginal return periods from event set and 

observations.

• Promote QA, transparency and consistency
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