July 11, 1541

Daar Fetera,

I hope the enolosed will be olear. My previgus satimate
had been based on & bad value for sheep, but the gensral
indioation is obvious, that the largs Bhesp-Day interaotion
requires more frequent sampling of eaoh animal,

Yours ailngersly,

Enalosure



Enclosure:
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: 4 The sstimated veriance after adjustment for pre-treatment

counts i1s 23,035. This 18 on a whole cheep baalas; to put it on

the basis of one count unit divide by 27, obtaining 853.15.

The mean square 1s then comparable with those obteined from

Table VII (expanded below)

Dagrass of Sum of Mean square
fresadom GuUAres
Eheep 17 22541. 1931. BE
Days 6920 ZE 3 4.
8D S%Z 12078 ;
34{43 .38 5?.12
Jounters 2 6.49 E
cs ;4 495*25
300 170 358.44 % iﬁ;‘
Parallel 648 5495.24 1u:n2¢

If no previous count had been made,a major source of error in the
comparison would oconsliat in the permanant differsnces in infestetion
of dlfferent sheep. Uaing the pravious counts, howsver, we may
expact 1t to be more 1like B using the component for differences
between the Enuntl before snd after treatment. As the latter
flgure involvea different treatments, having perhaps a small effeot,
and does not take acoount of the astual prooess of adjustment, we
may adept the former figure 853.15.

Note %too that the mean square for CB is motually less than that
for BCD, e 1t mmum oould not reasonably be, apart frem chance
fluotuations, so0 that we may pool these 204 degreses of freedom,
giving them the mean squars 16.930. lote also that thas inter-
aotion OD doeas not affeot the comparlieongmads.

The ingredlants contributing to the aotusl error of the

comparisons are then!



Hean aquare Divigor, no. [Equivalent mean
of unit counts square of unit

oounte
8 27 31.
00 J.E 9gn E Eﬁ:gjé
Parallels  10.0 10.024 .
(PC8D)

I underetand there 18 nothing to be galned Ly counting less
than three unite, eo I will set upy the osloulations first on the
suppoeltlon that we oan have at will g sheep, 4 days, and g
counterg.

Of the total 31.524 asoribed to shesp, a portion, namely
-5{55 +125) = 18,708 Llas due to the intermotion SD. This leaves

12.016 316 ag the contribution to the error varlance of mean
count duu to the limitaticn in the number of sheep in each group.
8imilarly of the portion asoribed to 8D a emall amount, namely
%{5.543} = 1.881, is due to CDB., This leaves Eﬂﬁiiﬁ a3 the
contribution dus to the limited number of samples taken. Finally,
ualng the fixed number of parallels we have —5ﬁ§%1 a—tha—finnd
ag the final portion. The gosta corrasponding to theses threes
items are supposed %o be in the ratio a = 180, sd = 10, odg = 3.
If we divide each component of variance by the sorremponding cost
and take the square root, we ghall have ldeal numbars for
minimising the ocoat &t & given precielon.

In thls case notlce at once that the ods component is smaller
than the sd component f:: & higher ratio than 3:10, ao that
ecalgulation will give ods smaller than da, whioh must be interprete

as meaning that a single counter im sufflolent. If this ia



adopted we must replace the two latter components by the silngle one

54.244+16.93 = T1.174 with & corresponding cost of 13d.
ad

Now E'gl 18 ,0712, of which the square root 1a .2668,

and Il_;-ﬂ 1 5.4749, of which the square root ia 2.3393.

Henoce ad 13 8.77 times as great ae g, showing that the number of
samples %o be taken from each shesp after treatment ahould be more
1ike 8 than 3, with minimum laberetory work applied to enoh sample.
Onces the nucber of sampling occotalona is fixed, ths preclseion will
inorease slmply with the number of sheep, being for 8 ooocnalons
21.713% for as meny shsep As are uped. Also, of couras, the ocost
:;Ei:;aau pronortionately with the number of sheep. iT the
laoratory work on eanch gheap ia flxed, 1t comeas, on theee fipuras,
to £25.13.10 wer unit of informetion]| Using 9 oocsasions 1t 1o -
£2R.12.11.

July 10, 1941



