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Abstract: Sensitivity analysis is an important component of model building, 
interpretation and validation. A model comprises a vector of random input factors, an 
aggregation function mapping input factors to a random output, and a (baseline) 
probability measure. In this talk, I aim to present our recent work on sensitivity 
analysis of simulation models, with a focus on insurance risk management 
applications. A key consideration will be to design approaches that do not require 
repeated simulation runs, thus avoiding excessive runtimes, and are not contingent 
on deep knowledge of the model specification, allowing risk analysts to interact with 
black-box models. First, I will consider sensitivity analysis induced by reweighting 
simulated scenarios, that is, by changing probability measure. In this approach, a 
model stress is understood as a change to the distributional characteristics of a 
random variable (e.g. an increase in the portfolio Expected Shortfall). Scenario 
weights are selected by minimising the Kullback–Leibler divergence with respect to 
the baseline model, under constraints generated by the specified stress. Sensitivities 
are evaluated by considering the impact of stressing a random variable on other 
components of the model. This broad approach is implemented in R package SWIM. 
Second, I will discuss a rather different approach, which considers derivatives of a 
risk measure applied on the model output, in the direction of an input factor. The 
derivative is taken after suitably transforming the random vector of inputs, such that 
a stress on one input also precipitates stresses in other input factors. We term the 
resulting derivative a cascade sensitivity measure and provide alternative 
representations that make its calculation tractable in practical situations. Finally, I will 
try to draw some parallels between those two approaches, as they have some 
commonalities in the way that stresses on individual risk factors cascade throughout 
the model. 
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