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Over the last 20 years capture—recapture methods have experienced important devel-
opments, in particular in their applications in the life and social sciences. It appears
appropriate to take a closer look at some of these developments. A recent conference
entitled Recent Developments in Capture—Recapture Methods and their Applications
was held in 2007 at The University of Reading. A special issue focusing on applica-
tions mainly in the Biological Sciences appeared elsewhere (Bohning 2008), whereas
in this special topic we would like to focus more on life and social science applica-
tions.

The capture—recapture or mark-and-recapture methodology goes back to the Bio-
logical/Ecological Sciences with the work of Lincoln and Petersen. About one hun-
dred and ten years ago Petersen (1896) published his landmark paper suggesting
what later became known as the Lincoln—Petersen estimator, since it was also in-
dependently developed by Lincoln (1930). This estimator and its stabilized version
developed by Chapman (1951) is still in use by numerous practitioners.
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In the biological sciences the classical book by Seber (1982) characterizes the
various biological application fields which has recently been supplemented with
the monograph by Borchers et al. (2002). The landmark paper by Sekar and Dem-
ing (1949) applied capture-recapture methods to estimate the number of births and
deaths in an area near Calcutta and is probably one of the earliest applications of the
Lincoln—Petersen estimator to demography. The paper started a development of the
capture-recapture methodology in demography and social sciences in general and
was further fueled and supported by the appearance of the book by Bishop et al.
(1975) on multivariate discrete analysis in which the entire Chap. 6 was devoted to
capture—recapture methods including many applications of multiple sources/list esti-
mators to demographic and social sciences problems. Yet, another development was
initiated with the establishment of the methodology in medicine and public health.
Although occasionally papers appeared in the area before the 1990s including Wittes
(1972) and Goldberg and Wittes (1978), the substantial development was initiated
by the landmark papers by Hook and Regal (1995) and the two papers by the Inter-
national Working Group for Disease Monitoring and Forecasting IWGDMF 1995a,
1995b). In the early phases the method was used to develop a more complete picture
of disease occurrence. Nowadays, the methodology is used in screening and preven-
tive studies and is establishing its place in clinical settings.

The special issue at hand presents four papers. In the first paper, van der Heijden,
Zwane, and Hessen discuss an extension of the conventional two- or multiple source
situation for two cases where modifications of the standard method are required. The
first problem is that the lists refer to different but overlapping populations. The second
problem is that each list has a set of covariates and the sets of covariates are not
identical. By considering both problems as missing data problems, they suggest a
solution obtained through the EM algorithm. Both problems are illustrated with data
sets from epidemiology and demography.

The second paper by Brittain and Bohning consider the classical two-source sit-
uation and suggest as an alternative to the conventional Chapman estimator the es-
timator suggested by Chao (1987), which is modified here for a binomial density
with trial parameter 2. In order to evaluate these estimators, they are applied to real,
three-source, capture—recapture data available from the literature. By conditioning on
each of the sources of three-source data, they have been able to compare the estima-
tors with the true value that they are estimating. In addition, a simulation study was
executed providing evidence that the Chao estimator provides some benefit over the
Chapman estimator.

In a third paper, Fienberg and Manrique-Vallier make the interesting observa-
tion that there are now three essentially separate literatures on the topics of multi-
ple systems estimation, record linkage, and missing data. In practice, however, the
three are intimately intertwined. For example, record linkage involving multiple data
sources for human populations is often carried out with expressed goal of develop-
ing a merged database for multiple system estimation (MSE). Similarly, one way to
view both the record linkage and MSE problems is as ones involving the estimation
of missing data. Fienberg and Manrique- Valier work out in detail how these areas are
connected. They also provide numerous examples including estimating the killings
in Kosovo or estimating the size of the WWW.
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The fourth paper by Kuhnert and Bohning discusses the nonparametric mixture
approach for marginal modeling in capture—recapture. The background of mixtures
and their flexibility in coping with population heterogeneity are highlighted. The fo-
cus on the paper is on algorithmic approaches, and a software tool is also presented
for performing various tasks. Examples illustrate theory, algorithms, and software
tool.
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