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Abstract. The problem of estimating the probability of unobserved
outcomes or, as it is sometimes called, the conditional probability of a
new species, is studied. Good’s estimator, which is essentially the same as
Robbins’ estimator, namely the number of singleton species observed
divided by the sample size, is studied from a decision theory point of
view. The results obtained are as follows: (1) When the total number of
different species is assumed bounded by some known number, Good’s
and Robbins’ estimators are inadmissible for squared error loss. (2) If the
number of different species can be infinite, Good’s and Robbins’ esti-
mators are admissible for squared error loss. (3) Whereas Robbins’
estimator is a UMVUE for the unconditional probability of a new species
obtained in one extra sample point, Robbins’ estimator is not a uniformly
minimum mean squared error unbiased estimator of the conditional
probability of a new species. This answers a question raised by Robbins.
(4) Tt is shown that for Robbins’ model and squared error loss, there are
admissible Bayes estimators which do not depend only on a minimal
sufficient statistic. A discussion of interpretations and significance of the
results is offered.
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