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Abstract We obtain the Edgeworth expansion for P(n1/2(θ̂ − θ) < x) and its
derivatives, and the tilted Edgeworth (or saddlepoint or small sample) expansion for
P(θ̂ < x) and its derivatives where θ̂ is any vector estimate having the standard
cumulant expansions in powers of n−1.
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1 Introduction and summary

We obtain the Edgeworth expansion in powers of n−1/2 for P(n1/2(θ̂ − θ) < x) and
its derivatives, and the tilted Edgeworth expansion (also known as the saddlepoint
or small sample expansion) for P(θ̂ < x) and its derivatives, where θ̂ is any vector
estimate having the standard cumulant expansions in powers of n−1. The general term
in these expansions is given explicitly in terms of Bell polynomials.

The univariate Edgeworth expansion is given in Theorem 1. The univariate expan-
sions for P(θ̂ < x) and its derivatives are given in Sect. 3 in particular (21)–(22),
with proofs in Sect. 4. Multivariate extensions are given in Sect. 5 in particular (44).
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