Results from MathSciNet: Mathematical Reviews on the Web
(© Copyright American Mathematical Society 2024

MR4632144 62G05 62C20

Favaro, Stefano (I-TRIN-ECS); Naulet, Zacharie (F-UPS7-LM)

Near-optimal estimation of the unseen under regularly varying tail populations.
(English. English summary)

Bernoulli 29 (2023), no. 4, 3423-3442.

Estimating the number of unseen species is a familiar problem in ecological studies.
Suppose that for n,m > 1, (n+ m) samples are randomly drawn from an un-
known multinomial distribution p, the mass points of which signify a set of species.
Also suppose that only the first n elements of those (n+m) samples X4, =
(X1,..., Xn, Xnt1,--- , Xnam) can be observed. Then, the unseen-species problem
boils down to estimating the number U = Uy, »m = Uy m(Xptm) of hitherto unseen
species that will be observed if the remaining m elements are additionally collected. In
this article, the unseen-species problem for a sufficiently large A =m/n > 0 is studied.

The unseen-species problem of this type requires a model assumption on the underly-
ing p. Based on an analogy of the unseen-species problem to estimating probabilities of
rare events in extreme value theory, the authors assume that the tail part of p obeys a
power-law distribution. Then they propose to estimate the tail index o € (0,1) and the
number of unseen species U = U, x,, sequentially.

Statistical properties of the maximum likelihood estimator for the tail index a,, and
an estimator of the number of unseen species ﬁm An = (7”7 an(Qn) are explored. The
tail index estimator @, is consistent for o with the rate n=%/2y/logn, and ﬁn,m(an)
is also consistent for U, y, all the way up to log A < n=*/2/\/logn. Moreover, these
estimators are shown to be minimax near optimal up to a power of logn factor. It is
also demonstrated that estimating U, »» is harder than a for a sufficiently large X in the
sense that the range log A < n’a/Q/\/log n is the best possible for consistent estimation
of Up an. Masayuki Hirukawa
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