
Ann Inst Stat Math (2011) 63:497–509
DOI 10.1007/s10463-009-0231-7

Representations of efficient score for coarse data
problems based on Neumann series expansion
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Abstract We derive new representations of the efficient score for the coarse data
problems based on Neumann series expansion. The representations can be applied
to both ignorable and nonignorable coarse data. Approximations to the new repre-
sentations may be used for computing locally efficient scores in such problems. We
show that many of the successive approximation approaches to the computation of
the locally efficient score proposed in the literature for such problems can be derived
as special cases of the representations. In addition, the representations lead to new
algorithms for computing the locally efficient scores for the coarse data problems.
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1 Introduction

Coarse data (Heijtan and Rubin 1991; Heitjan 1994) are commonly occurred in bio-
medical data. The maximum likelihood approach is often used in analyzing such data.
One of the problems with the use of the maximum likelihood approach is that addi-
tional high-dimensional nuisance models may need to be specified. Misspecification of
those models is of concern in practice. To address this concern, semiparametric mod-
els may be used and the efficient estimation procedure may be considered. Estimation
of the parameters in semiparametric models with coarse data has been extensively
studied. See for examples Bickel et al. (1993), Robins et al. (1994), Rotnitzky and
Robins (1997), Scharfstein et al. (1999), and van der Laan and Robins (2003) among
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