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My dear Ron,

I think an gddition on the lines you indicate 1s
well worth making. I 1ike the distinction betwesn definite
and indefinlte categorles, but I am not sure whether the last
parasgraph of p.2 covere all contingencies, and also whether
the phrase "appropriate portions" should not be amplified,

There are three separate problems which I have en-
countered in analysis of the results of groupe of experimenta.

(a) The errors in different experiments are of ten
very differant

(b) The interactions of different experimental effecte
wlth other categories vary consldernbly, even
when the effects gre of the type that are
normally pocled in the analysle of variance e,g.
verietal differences withln a set of varieties,

(c) The different typea of comparison which are of
intereast reguire different combinations of the
varlous interactions of definite and indefinite
COMpAIiIBONE.

(a) 15 m somewhat separete problem, which can well be
omltted, thought 1t does arise in practice. The lines on

which I tackle 4t are given in the encloged pAper,

(b) some amplificatlon of the insertion on P.2 micht

help the noviclate, In practice, the complication e
extremely tireamcme, because if the analysis is broken down

80 as to isolate each effeot of intersat, and its inter- -
actions, the number of degrees of freedom for the intar-
Actions 1s usually very small, Thus in the Woburn ley
experlment there are four mailn treatments (1) 3 Yyears ley,
Egi ; years lucerne, (3) 2 Years arable and 1 year lay,

4 years arsble , all followed by two "indlpatemd erops,
potatoes and barley, There are 5 phases each with tWo
replicetes (later differentiated) of each troatment in &
single block. The analyees of say the potatoes for the
firet cycle is thus



Years 4
Trecatmente 3
Treatments x Years 12
Error 20

Total 79

Treatments X ¥Years was ln frot clearly simnificant, and
conglderably greater than the plot error. Thias 1a
obviously the more releveant "error" to use when drewing
conglueslons from the experiment, but I suspect when
further data are avallable that 1t will prove non-
homogenscus, there belng greater varistion from memaon
to season for the contrmet 1 + 2 = 3§ = 4 than from

l -2, and 3 = 4, For the moment, however, we oan
only use the pooled satimate,

(e) Buopose an "effect" is measuredin p places
in each of g seasons, there belng r replicates in each
place-geapon teat. The analyses of variance 1sg
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i The estimate of ﬂrrﬁﬁ'ﬁp‘va‘ﬂianna of the mean effeont
ué to experlmental error ls qr, If places are re

as indifinite the varlance is P/pgr, ‘HhicE. glves n tna%alf.g;d
the effect over a generality of places in the seasons of the
experiment., Similarly if peasons are reparded as indefinite
the variance is Q/pgr. But if both mre regarded as
indefinite I make the varilance {P—!-Q-Iﬁpqr. If in this
cane We teat the effeot agalinast the combined mean=gquare T
for places, seasone and their interaction we shall 1n

general over estimate the reliability of the results,
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Thus 1f seasons have no effset, so that Q and I both equal
E, my expression pives a varience of P/par, as in the first
cage ponsidered, but use of T will give a variance of
[Ep-lgg+piQ*1}Efqur1b¢-lJ. . Thus the nooling of two
indefinite cetegories does not appear to be Justified for
this purpose,

On the other hand I sgree that to a firat
epproxlmation T willl give an unbiased estimate of the
varlatlion to be expected in another season x ard
another place w, The mean sgquare of the difference
between the mean effect and the wvelue we may exnect
to obtain from an experiment of the game acCUracy ag
the previous ones 1g [(pg-1)T+2(®Q-I)]/par which is
epproximately T|1+1/pql/r. This 1s prngahlr what you
hed in mind in drafting the last paragraph,

Yours 8lnoeraly,

et

Professor R,A.Fisher,
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