June 16, 1942

Dear Peters,

Do you remember my suggestion that, As the drug is only supposed
to affeot growth through its actlon as & dleinfestant, 1t gesmed un=-
reasobable to maks the same allowance for Lnltlal egg count te shesp
gt different dosage levels. I mentlonsd that, although regresslons
on agg count appropriate to differsnt dosege lavele could be obtalned
by comperrlisons wlithin theaes, yet auch regresslions would not enable us
to meke ellowance for differances in initial esgg count when comparing
sheea, at differsnt dosages.

I see now that the problem le theoretlically simple, though ocom=
plicated in reapsot of somputatlion. If at the 7 dopage Levelas one
regerds initial egg oount as a different 1nﬂnpfndﬂﬁt variate, 1.s.
Xypeney Xg and introduces initial welight as Xz, on the understanding
that, for example with the control sheep, x; and xg have olmervable
values, but xp ...x, are all gere, then the cceffiolents of the B-fold

regraasion eguation —f

may be applied ocomparably to shesp at all dosage levels, and will maks
allowance for egg count at each level at the appropriate rate, 1.m.
gl will be large and negative, while hE to h? ahould presumably

approach zero progressively.
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In full this would only be praoticables if wa were in real doubt
on &n lmportent 1ssue. Ip the cases of our outside flun&n. however,
we alremiy know that the response is nearly proportional to the welight

of the drug, so that I have tried the slmpler form of regression

equation
== blu + bE' * Halﬂ,

where d la the welght of the drug used in eaash cags. Thiag I have now
done for all € cutside flooks.

The chief pointoof interest la whather this formuls, which makes
the effesot of the drug proportional te the initial 8gF oount, gives in
faoct & better fit than the originsl formuls of the form

Y=o+ hll + bow hzd .

Among the papsrs I sent you RBinger and Baker remark that An oases
of heevy porasitlic loads the drug ie found to ba laam sffkeacious than
in llght infestatlions. This conolusion, if true, muat depand an the
level of perasitic loed At which the experimente are sarprisd out; for,
obviously, If the drug hem any effeot, this effect will inoraase whan
the load 1s inoreased from rero, though it may wall rime to A maximum
and then fall in the mors heavily infeasted shnep. If, therefore, we
vere warking on the near side of the maximum, we might sxpeot the new
formula to be an lmprovement on the old. ¢ Aotually 1t does not fit the
data so well, Weing the same numbers of degrees of freedom. In faot,
of the 6 flooks tested I get a lowsr mean square resldual varianss in
two cansa and a higher residus in four. The Andlcatioh is that, if we
are below the maximum st all, we are not far below 1%, which suggests
the lmportant inference that with lower infestations than we have used,
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such sa mugt exist in the bulk of the sheep population, the response
to the drug alght be higher, &nd ghould not be muoh lower than what
we have found.

At all oventa, 1t 1s satisfaotory that the method of analyels
used in our raport 1a Justified by the actuasl data, in contrast with
what might have seemed & more resasonable allowance for initial egg
oount. I oan ges now that 1t would have besn instructive to use
-a four-variates formula, inoluding o, d and ad, to oxamine more
closely the nature of the responses, aince, of course, the initial
8gE counta are not exmot measurementa of degree of infeatatlon aa At
affeote growth rates, and in so far as they are inexact one wpuld
axpact there to be & visible affeot of the drug, in addition to the
effect represented by the term mi—d 4, f:-""-t‘

I thought you would llke to know and consider these possibilities
in caae they have a bDearing on your future experimanta.

Yours sinoesrely,
i kel B Soidy Hisls .....,.:Lumthm
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