June T, 1940

Dear Elisa,

I have been leooklng at your letter of July 28%h last year, of
whiech you have Just sent me & copy, and at my previcus latter of June
2nd on the same prcblem. To answer your letter, however, 1s like
anewering a fairly atiff examination paper: three hours allowed; ﬁhﬂt
moré than four qusstions to be attempted!

I am glad you trisd how the procesa I 1llustrated in my letter
would devalop 1tself from seratoh. Although the mctual veriation for
each of the 10 treatments, without bleek correction, gives & falr
start, in prineciple I supposze one should uass the bleok correction at
thia stage. You say, p.2. <+"Blologleally speaking, the differences
between blooks would be interpreted as an inorease or decresse in
overall susceptibllity ..", and propose giving different weighta to
the different blocks in aceerdanss with thelr mean responses. Now,
it peems to me that t:pnriltntnllx the causes of block differsncas,
whatever they may be, ‘::fn act a0 as to glve an increased suas-
oeptibility without the inereassd preclsion whish would aceompany
such inoreased susceptibllity if brought about by greatsr duration

of exposure. One might try, I suppose, toc see whather the different



experiments showed unequal variablllty, using the weighted mean square
of the reslduals from sagh. If pne were sure of heterogeneity among
them in thls respect, one ocould elther make them inverse to the
wealghted

mean equares obtalned, or find a regression of thes welghted
mean square on the welghted megn, and use the latter as the basis for
welghting. There 18 & good deal that I do not like about elther
prooess, and I fesel sure that, unlees the data nutﬁﬁl@i,ﬁi}snm for 1%,
&8 1n the case of your ,:ﬂ# treatments, 1% 1s preferable to avold
walghting the obgervatlons, and, 1f one must welght them, it 1s
important %o do so on the basis of some Ig}mula in terms of treatment
valus, rather than in terms of mean responae.

On p.3 you &gk about degrees of freedom; I do not think that
adjusting the welghts so as to maks the sum of wy? aporoximately
conatant for all 10 treatments can be sald to ebsorb any d.f. in the
varlation of J, #«gs«, LT one had only 2 d.f. left over, instead of
72, I 4o not thipk that theee ocould be made %o vanish by adjusting
tha !Ilﬂhﬁl;

Next, abcut the interactlona blocks X level and blocks X aslope,
I imagine that the former gives the approximate standard error for
one's evaluation of the effect of depth, and the 1;{£|r for one'a
sstimate of the slope, but I lmagine alco that emoh ralses tldhnlquidl,
problema as to the conduot of the experlwment which I am not in e
posltion evan to perceive. The faot that the realdual error ls @0
much gmaller than theas ﬂﬁli, howaver, suggest that by speclal oars

the different experiments could be made much more comparable than 1in

faoot they are. In spite of awkwardness, I should imagine thes two



il

interactions mudt be used separately unless, in Tapt, they can be
traced te the same physlofl causs.

If the weights uséd were true amounts of information, the
sum of squares would in faot be X*, but, in faot, we are very much
in the dark as to what walghts would be best, Your enalysias
suggents_that parhaps better resulte would come from b =3 or so.

Tm waighta I think you uuul& dompute missing ob-
sarvations by maximleing the treatment %?Tiﬁﬂl, or the two 4.f. in
them, whieh seem to he real compared with residual error, but I
suppose to soms axtent :EE misaing obaervation mipght also influencs
the welphting estimates. I am quite convinced thet the use of
welghta, even at thelr simplest, is beyond the averapgs 'worker. You
set & high standerd in this respect.

With respeot to the esex hormone experiment, you gssm to have
got the departure from-'regreassion well within aignt 'of the variation
within groups, but I do not know how good 18 the dvidence for your
gtatement that there 1s & lineer relstion between log I end x. Thias
ehould certalnly bé & most useful type of relationship where it exista,
a8 in the Laoctuca,

Thanks for suggesting & Joint paper. No, I will not eollsborate
in thias #ay; -but &o not 'on that ‘decount refrain from peppering me with
your 'atimulating enquiries. - Make &ny uase you liks of what I wrtte

to you.
Tours gincarely,



