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Preface to the second edition

No study of any complexity manages to collect all the
intended data. Analysis of the resulting partially collected
data must therefore address the issues raised by the
missing data. Beyond simply estimating the proportion of
missing values, the interplay between the substantive
questions and the reasons for the missing data is crucial.
There is no simple, universal, solution.

Suppose, for a substantive question at hand, the
consequences of missing data in terms of bias and loss of
precision are non-trivial. Then the analyst must make a set
of assumptions about the reasons, or mechanisms, causing
data to be missing, and perform an inferentially valid
analysis under these assumptions. In this regard, analysis
of a partially observed dataset is the same as any statistical
analysis; the difference is that when data are missing we
cannot assess the validity of these assumptions in the way
we might do in a regression analysis, for example. Hence,
sensitivity analysis, where we explore the robustness of
inference to different assumptions about the reasons for
missing data, is important.

Given a set of assumptions about the reasons data are
missing, there are a number of statistical methods for
carrying out the analysis. These include the expectation-
maximization (EM) algorithm, inverse probability (of non-
missingness) weighting, a full Bayesian analysis and,
depending on the setting, a direct application of maximum
likelihood. These methods, and those derived from them,
each have their own advantages in particular settings. We
focus on multiple imputation for its practical utility, broad
applicability, and relatively straightforward application.
Since the first edition was published ten years ago, new



applications of multiple imputation have continued to
emerge and we have had to be selective in what we cover.
The topics included are those we have found most relevant
for our research and teaching.

Like the first edition, the book is divided into three parts.
Part I lays the foundations, with an introductory chapter
outlining the issues raised by missing data, followed by a
chapter describing the theoretical foundations of multiple
imputation. Part II describes the application of multiple
imputation for standard regression analyses, explaining
how MI can be used for continuous, categorical, and
ordinal data. Part III describes how to apply MI in a range
of practical settings, specifically analysis with non-linear
relationships, analysis of survival data, development and
validation of prognostic models, analysis with multilevel
data structures, sensitivity analysis, handling measurement
error, analysis involving weights, and causal inference. We
conclude with a chapter outlining some broad practical
points on the application of multiple imputation. While
readers may wish to read only specific relevant chapters in
Part I1I, Chapter 14 is intended to be relevant to all
readers. We illustrate ideas with a range of examples from
the medical and social sciences, reflecting the wide
application that MI has seen in recent years.

Each chapter concludes with a range of exercises, designed
to consolidate and deepen understanding of the material.
The computer-based exercises have been designed with R
and stata users in mind. The book's home page at
https://missingdata.lshtm.ac.uk contains both (i) hints for
the exercises (including suggestions for R and Stata code)
and (ii) full solutions where applicable.

We welcome feedback from readers. Please email
james.carpenter@lshtm.ac.uk in the first instance.
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