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Introduction:

ICNAF Res. Doc. 75/12, A note on a possible source of bias
in the estimation of mean length at age, by M. D. Nicholson and D. W.
Armstrong discusses a simulation study showing that the mean length
at age of fish in a sample stratified by length may differ from the
corresponding mean length at age in the catch sampled. This bias
can be removed if the sampling fractions for the length strata
(i.e. the number of fish of length i on the stratified sample/ the
number of fish at length i in the random sample) are taken into

consideration in the estimates.

Analxsis:

Consider a landing of N fish with xij fish having length i

and age j. Then the mean length of age j fish in the landing is"

Lj = Ii xij. If a simple random sample of n fish is taken from the
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landing with n; fish of length i and a stratified subsample of ki fish
is taken from each length group i, let the number of fish in the
stratified sample at length i and age j be Yij'

Then LJ = L .'l.nl Ylj/ki
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is almost unbiased estimate of

ny Yij/ki
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ij. Observe that the mean length at age j, ﬁjran in the random sample

is an unbiased estimator of Es. The expected numerator of £-,for given

random sample is ﬁjran times the number of fish at age j in the random
sample. The expected value of the denominator is the number of fish

at age j in the random sample. For a given random sample, Ej' therefore
has a slight positive bias in estimating the mean length at age j £jran
in the random sample, because ﬁj is a ratio estimator (Cochran 1963).
It follows that £j is an almost unbiased estimator of ﬁa over all random

samples.
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