On the Distribution of Fisher's Taxonomic Co-efficient
and “Studentized D'-statistic”

In a paper published lately in the Annals of Eugenice
(vol. V11, Part I1, September 1936; pp. 178-188) under the
title “The Use of Multiple Measurements in Taxonomic
Problems” R. A. Fisher has obtained by the principle of

imization & certain ion based on sample
readings, which he calls the taxonomic coeflicient, whose
object is to test, on the bypothesis of a multivariate normal
population, whethier two iples can be reasonahly sup-
posed to have been drawn from two populations with the
same means, it being known or assumed that the two popu-
lations have the same variances and co-variances, By
certain general arguments and formal analogies with partial
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regression, Fisher makes the distribution of ¢
depend on Lis z-distribution, and then proceeds to numeri-
cal applications, We have now by making use of by-
perspace geometry and the rectangular  co-or dinates
developed earlier by the authors' been able to derive in full
the sampling distribution of this co-efficient. It is shown
in conclusion that this is in entire agreement with the-
distribution implied in er's numerical applications but
not explicitly given in the Annals of Eugenica paper.

When the samples have been drawn from two different
populations, the above distribution no longer applies. To
estimate in this case the disparity hetween the two popula-
tions we make use of the D'-statistic in the “Stwlentized"
form* with which Fisher's taxonomic coefficient can be
proved to be formully ide . Denoting population value
of D' by 4* , we bave now obtained the distribution of

D* in the form
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where 1% is the hypergeometric function defined in
Whatson's Besael functions, p. 100,
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Putting /1=, we get the distribution of the taxonomic
co-efficient considered ahove.
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