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Abstract. We present a second-order expansion of the classical approximation of
the distribution of excesses over a high threshold by a generalized Pareto distribu-
tion. Perturbing the generalized Pareto distribution as to absorb the second-order
term of this expansion improves the rate of convergence of the approximation. In
case the original approximation is poor, tail-related quantities are more accurately
estimated in the refined model, especially when the tail is heavy, as shown by sim-
ulations. A case study from reinsurance illustrates the new method.
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