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THE SITUATION

Suppose we have a community of S species, from

which we take a sample of n individuals.

If S;, < S is the number of species observed in

the sample, what is our best estimate of S7
The answer depends on
e the portion of the community included in the
sample; and

e the relative abundance of the S species in the

community.



THE BROKEN-STICK MODEL

Take a random sample of size S —1 from U[0,1]:

P(3)

p(1) p(6)

Relative abundances of S species are given by

the segment lengths.



THE MULTINOMIAL MODEL

Given true relative abundances (71, m9, ..., mg),
the counts of sampled individuals in the different

species comprise a multinomial random vector:

(n1,mn9,...,ng) ~ Multinomial (n;m,...,7g),

with > n; = n.

If S;, < S, then some of the n;'s will be zero.



STRATEGY

1. Observe (n1,n9,...,ng ), with n] < ng <
« o o < nSn'

2F0rS:Sn, Sn"—l, Sn—|‘2,,

(a) Add S—.S), zeroes to the vector of observed
counts: (0,...,0,ng_g 11,...,ng).

(b) Do a v~ goodness-of-fit test comparing the
observed counts to those expected under

the broken-stick model (nmq, nmo, ..., nwg).

3. Choose the value of S giving the largest GOF
P-value, and construct a Cl as the set of all
S's for which P > 0.05.



PRELIMINARY RESULTS & ISSUES

The method works well for data simulated with
the broken-stick model, but is not at all robust

to other possible models of relative abundance.

Other ideas:

e Use information on the change in species rich-

ness with increasing sample size (rarefaction).

e Develop Bayesian approaches that start with
priors on S and the vector of relative abun-

dances.



