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INTRODUCT ION i.e. where all the data are
replicates of the same situation.
Sandland and Young {in Press) :

described how, by the use of The usual order of the hierarchy is
replicated sampling and combinatorial reversed and we consider the fission
analysis, it is possible to develop a of one group into two. We start from
test of random noise and an objective the point where each individual belong
stopping rule for use in hierarchical to the same group and work towards the
classification. point where each individual

constitutes one group.
The problem is as follows. We have

a number (n) of sites which we wish The probability is calculated
to classify into an a priort unknown separately for each fission. As each
number of groups on the basis of a is a split of one group inte two, we
number of variates measured at each shall primarily be interested in the
of r replicates at each site. It is probability of the event N{ny,r;2}
required that the number of > ik+1 where ng is the number of sites
replicates at each site be the same. with all their replicates in any one
The questions to be answered are group in the group from the kth stage
(i) does the hierarchy shown by the which is split at the (k+1)th stage
classification represent real non- and %41 is the observed number of
random patterns of intersample | sites with all their replicates in one
similarities? {ii) at which level of the two new groups formed at the -
of the classification does this no ~ (k*+1)th stage. While the paper
longer apply? : (Sandland and Young, bid.) gives the
formula for the general P{N(n,r;k)
The statistic of interest in > L), for practical purposes we are
determining our test and stopping only interested in P(N(n,r;2) » %)
rule is N(n,r:k) which is the number and these are the probabilities
of sites which have all their r tabulated here. Each is a measure
reﬁlicates in any one group at the of the probability of the observed
kth stage (or on classification into configuration occurring by chance and
k groups). We are interested in hence may be used as a test of
whether the event N{n,r;k) > 2 the significance for each fission in the
observed number of sites which have hierarchy.
all their replicates in one group,
is likely to have arisen by chance Sandland and Young (Zbid.) give the
when all the data are random noise, formula for P(Ek), where E; denotes

the event N(n,r;k) 2z 2, as follows:




P(E,) = NF(E)/ak0nT
where NF(E) (E) sk 0(n-£)r+£_£(
41 k
* (G ) (gp) a0 0
-4 n-1 k
N7 () 6F 0"
k .
and 850" =2 () 0T

J=0

This report tabulates these
probabilities for up to 50 sites and
up to 5 replicates per site.

To use the tables, at the kth stage
find the group which is split into
two to give the (k+1)th stage and
record the number of sites (Nj) with
"all their replicates in this group.
Then record the number of sites (N,)
with all their replicates in either
of the two new groups formed by the
fission. P((N;,r;2) > Ny)) is then
read off from the table and is used
to decide whether the data are random
noise {at the first stage) or whether
the additional classification stage
is warranted (at later stages). The
full details of how to use the
probabilities are found in Sandland
and Young (ibid).

The tables given here record the
probabilities correct to five decimal
places, which is adequate for the
purpose in hand. 1f the ratio

(n-2-2) r+,Q,+2+

(1)

) Ak 0(n-£—1)r+2+1

criterion {Sandland<and Young, Zbid.)
is to be used, the probabilities will
have to be computed directly from
equation (1).

0n any page of the table, the
probabilities are given only up to the
N, value for which all probabilities
associated with it are zero. For
higher values of N, and all the Ny
values on that page, the probabilities
are zero.
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CSIRO
Division of Fisheries and Oceanography

HEADQUARTERS
202 Nicholson Parade, Cronulla, NSW

P.O. Box 21, Cronulla, NSW 2230
NORTHEASTERN REGIONAL LABORATORY
233 Middle Street, Cleveland, Qid

P.O. Box 120, Cleveland, Qid 4163
WESTERN REGIONAL LABORATORY

Leach Street, Marmion, WA 6020

P.O. Box 20, North Beach, WA 6020




