May 20, 1938

My dear Panae,
I am very glad to hear from you, and send you my
best wishes for the seholershlp.
I have looked up Miss Bernard's paper, and I think
you refer to her uae of the number 394 on p.361. This
is the total number for variation within ssriss, therse
being 398 ekulle in all distributed among the four periods
represented.
In view of my later work, Annals of Eugenias Vol vii, p
p- 183, 1t appears that in testing aignifloance with a
dlsoriminant funotion having four ﬂnlfflhilhtl, 1.8, with
3 adjuetable ratioe, 3 mors degress of freedom ahould be
deducted from the total within series and sdded %o the one
repregenting regreesion on time. Bo that, in mnalysing
the variance of ? wo should msoribe 4 degrees of freedom
to the regresslon and only 391 to the residual sum of sguares
within serles. The ocorreot handling of the test of slgnifiocanoce
was, however, cbacure at the time of Mise Barnard's paper.
With respeot to yiur refesrenoce %o Vol wii, p. 182, the
right h;nn‘;hnulﬂ eertainly oheock approximately with ﬁf}l,
and I am glad you found they did eo in your own work. I havé



not recalculated my own to sees what error thare may be
in them.

The question you ralse on degrees of greedom affects,

I think, the comparison Malvl and Cutchlca if, es I think,

you have caloulated a diffarent disoriminant funotion for

each of the pairs of varistles compared. With t = 3,612, the
varlancs ratio, with four degrees of freedom, will be sbout
3«25, which will still give, I think, quite a eignifiocant
value of £, showlng that Malvi does dAiffer from Cutchlica
slgnificantly in leaf form, without ueing more than the

three standard measurements, t'ough 1t does not ghow that

it differs fpottit in the same manner as Banl is dletingulshed
from Bengalenais.

I think that when the sume of squares and produots are
strikingly different in the different populations, as is
shown, for sxampls, in thes very small variancs of Cutchlca
for slnus length, one cannot gafely do more than compare NE
palres of equal samplas from the different populations as you
have done, ullesa, as with the Irie data, one hae a definite
hypothesla %o coneslder, whloh supplies proper welghts for
pooling the diepersions observed within different samples.
If the Aifferent samples, on the ocontrary, show similar
disperaion, 1.e., similar variances and covariances feor
8ll msasurementa, 1t will often be worth while to nufy for

& eingle disoriminant aprropriate for all comparisons.



The conditlons wlll be more often realized when the measure-
ments are ralatively equal in thes different samples than
when the averages differ greatly. And relatively equal
valuea may,none the less,glve well-datermined dlsgoriminsnt
functione if the semples are largse or the variances within
samples am: 11, Thue, if 1%t wers suspected that one varlety
hed diffused into another, giving mixture in proveortions
Varying ae one passes roross the country, one might, I think,
pesx for a single dleoriminant for grrding samples taken from
geveral different places, basing 1t mmm on e eingle pooled
dispersion matrix, and regresslon on spaociel position in the
same way a; Mise Bernard used the approximate times of the
Egyptian gkull gerliss. -

In anaother oase again g metedrologlesl factor such as
rainfall might ©be better than any coordinate of posltion.

I mention this becauses a dlsoriminant funotion cannot
have the full utility of an index unless 1t 1a ratylr widely
ari;lieable;, and, though necesearily the technique of finding
the besat dlsoriminant for one apeclal purpose enables us to
use a different diseriminant for every comparlson we hava to
make, yet thers 1s no doubt that the most important resulte
will be those 1n which a singles dlsoriminant, or a few,
suffices to meke the mest lmportant dietinotions for a long

geries of forma.
Yours sincerely,



