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Abstract For a truncated exponential family of distributions with a natural parameter
θ and a truncation parameter γ as a nuisance parameter, it is known that the maxi-
mum likelihood estimators (MLEs) θ̂

γ
ML and θ̂ML of θ for known γ and unknown γ ,

respectively, and the maximum conditional likelihood estimator θ̂MCL of θ are asymp-
totically equivalent. In this paper, the stochastic expansions of θ̂

γ
ML, θ̂ML and θ̂MCL are

derived, and their second-order asymptotic variances are obtained. The second-order
asymptotic loss of a bias-adjustedMLE θ̂∗

ML relative to θ̂
γ
ML is also given, and θ̂∗

ML and
θ̂MCL are shown to be second-order asymptotically equivalent. Further, some examples
are given.
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1 Introduction

The first-order asymptotic theory in regular parametric models with nuisance parame-
ters was discussed by Barndorff-Nielsen and Cox (1994). In higher order asymptotics,
under suitable regularity conditions, the concept of asymptotic deficiency discussed
by Hodges and Lehmann (1970) is useful in comparing asymptotically efficient esti-
mators in the presence of nuisance parameters. Indeed, the asymptotic deficiencies of
some asymptotically efficient estimators relative to the maximum likelihood estimator
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