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TSIATIS, A. A. Semiparametric Theory and Missing
Data. Springer, New York, 2006. xvi 4+ 383 pp. $95.00/£74.85.
ISBN 9780387324487.

In most studies, the intended (full) data, i.e., the data that
the study investigators wish to collect, are inevitably incom-
pletely observed. In modern studies, the full data are typically
high dimensional, usually comprising many baseline and time-
varying variables. Scientific interest, however, often focuses
on some low-dimensional parameter of the distribution of the
full data. Specification of realistic parametric models for the
mechanism generating high-dimensional data is most often
very challenging, if not impossible. Nonparametric and semi-
parametric models, i.e., models in which the data-generating
process is characterized by parameters ranging over a large,
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non-Euclidean, space and, possibly, also a few meaningful
real-valued parameters, meet the analytic challenge posed by
these high-dimensional data because they do not make as-
sumptions about the components of the full data distribution
that are of little scientific interest. Analytic strategies based
on semiparametric models avoid the possibility of incorrect
inferences due to misspecification of models for the secondary
parts of the full data law.

Drawing from the modern theory of semiparametric ef-
ficient inference developed since the 1980s, Robins and
Rotnitzky (1992) derived a general estimating equations
methodology in coarsened, i.e., incompletely observed, data
models under non- or semiparametric models for arbitrary
full data configurations. This methodology, based on the ge-
ometry of scores and influence functions, applies when the
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even serve as a nice introduction to more advanced books
in the general theory of efficient estimation in semiparamet-
ric models. The material covered in the book will appeal to
statisticians who wish to pursue research in methods for miss-
ing and censored data but it will also be valuable for anyone
wishing to sample the area. It will be a good textbook for a
one-semester introductory course in semiparametric estimat-
ing function methodology for missing data. In conclusion, the
book is highly valuable.
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9781584886099 (Hardcover).

The introduction of SAS Proc Mixep in the early 1990s
sparked a revolution in statistical practice. For the first time,
statisticians could readily estimate a wide range of models
from longitudinal data sets, even those beset with arbitrary
patterns of missingness. The price of admission to this world is
the assumption (typically untestable) that the dropout mech-
anism is missing at random (MAR), failure of which could
cause likelihood-based inferences to go badly wrong. Thus a
major thrust of research in the intervening years has been to
develop methods that accommodate departures from MAR.
The new monograph by Daniels and Hogan offers a timely
and thorough review of this maturing research area. The book
comprises three parts: An introductory section describes a
Bayesian strategy for longitudinal modeling with complete
data; the second part adapts the modeling to MAR incom-
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plete data; and the final section offers a paradigm for analysis
of sensitivity to departures from MAR. The authors illustrate
the methods in an array of examples drawn from recent clin-
ical trials and observational studies in psychiatry, geriatrics,
smoking cessation research, and HIV medicine.

The book is comprehensive in covering models for both con-
tinuous and discrete outcomes from both the pattern mixture
and selection modeling perspectives. Analyses of sensitivity
to nonignorability are organized around the identification of
a sensitivity parameter—i.e., a parameter whose value affects
the prediction of missing observations but not the fit of the
model. Thus a complete expression of the authors’ perspective
in the analysis of a particular set of data would involve posit-
ing a model for the underlying complete data and dropout
process; estimating it under MAR; then isolating the sensi-
tivity parameter and constructing a prior for it, executing an
adjusted analysis by averaging over this source of uncertainty.

The book’s composition offers much to admire. The writing
is clear and direct, the notation is sensible and consistent,
and tables and figures are simple and uncluttered. Typos are
mercifully rare; I estimate about one every eight pages.

I have only two criticisms worth mentioning: First, I am
less sanguine than the authors about the possibility of using
“expert opinion” and “historical data” to inform the prior
distributions of nonignorability parameters in Bayesian sensi-
tivity analysis. The problem is that relevant “historical data”
seldom exist, and without such data, it is difficult to re-
gard the opinions of even renowned experts as anything more
than conjecture. Second, with the methodology’s reliance on
sampling-based inference procedures, readers may question
the authors’ decision to limit discussion of computing to an
11-page overview in Chapter 3. By the time one reaches the
novel data analyses, there is seldom more than a perfunctory
reference to the lengths of the Markov chains and the burn-in
periods. Moreover, I was unable to find a link to the example
WINBUGS code that the preface claims is posted on Professor
Hogan’s website.

Because this is a research monograph, the descriptions of
background material take the form of brief but thoughtful syn-
opses, and there are no exercises. The book would be ideal for
self-study or as the text for an advanced course in longitudi-
nal modeling. A more applied or basic course could use it as
a supplement.

Dropout of uncertain provenance evidently is no less com-
mon a feature of longitudinal studies today than it was in
the early 1990s. Fortunately we now possess a much better
understanding of how to extract valid statistical inferences
from such data. Biostatisticians who seek a clear and thor-
ough overview of the state of knowledge in this area would do
well to make this excellent book their first stop.
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