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Abstract
Estimating the size of an elusive target population is of prominent interest in many areas in the life and social sciences.  Our aim is to provide an efficient and workable method to estimate the unknown population size, given the frequency distribution of counts of repeated identifications of units of the population of interest.  This counting variable is necessarily zero-truncated, since units that have never been identified are not in the sample. We consider  several applications: clinical medicine, where interest  is in estimating patients with adenomatous polyps which have been  overlooked by the diagnostic procedure; drug user studies, where  interest is in estimating the number of hidden drug users which are  not identified; veterinary surveillance of scrapie in the  UK, where interest is in estimating the hidden amount of scrapie; and entomology and microbial ecology, where interest is in estimating the number of unobserved species of organisms.
 
In all these examples assumptions on the count distribution must be done which in turn lead to specific estimator. For example, under the Poisson assumption the homogenuous MLE and the Turing estimator are available.  However, very often the Poisson assumption is violated for the data sets at hand. We propose a graphical device, the RATIO PLOT, which allows us to check easily for the validity of the respective assumption, here in the Poisson case, for horizontal linearity.
 
Often data sets show for most data a Poisson behaviour except a small proportion where violation becomes evident by means of the ratio plot.   These data regions can easily be identified and on this basis we suggest a decontaminated Turing estimator which can be shown to be consistent if the contamination becomes large.  More interestingly, the ratio plot shows a specific pattern, a straight line with a positive slope which we can show is indicative for a specific mixing distribution on the Poisson parameter: the Gamma distribution. We will be able to suggest for these patterns a consistent estimator, the Generalised Turing Estimator.
 
For more general pattern distributions such as a general monotonicity we suggest to use a Generalised Chao estimator which we here developed for the first time.
Tea and coffee will be available from 10.30 a.m
