January 24,
1941

My dear Fox,

1 handed Dr Johnson's paper and Pesierl's Appandix for
aritio to W.L.Btevena of thls Department, and he promptly
;ﬁigiigzéith the enclosed. Ag what he gaye in this note may
not give Dr Johnaon all the help she needs, I encloas also &
detailled statement of the caloulations neoceasary, whish she will,
I think, have no diffioulty in oarrying out. If ashe la in any
doubt about this, I shall, of oouree, be glad to glve her a hind

later.
fours sinocerely,



The Respiratory Function of the Haemoglobin
of the Earthworm

Criticism of Btatlstisal Methods Employed.

The method proposed is extremely clumsy and doss not make
the best use of the data. It ia, therefors, unnecessgary to oon-
alder in eny detail whether or not the formulae derived are
dhereseed theoretically correot. An idea of the quality of these
formules may however be Judged from the author's approximation
that a and ¢ are uncorrelated, though the fact that ¢ = b/e showa
that not only are they correlated, but aleo that the degree of
porrelation 1s deduclble.

We note aleo that the author allowe for welght of worma by
gimply dividing by the welght, although he himaelf shows elsawhere
that this is not the correct allowance (footnote p.5).

Bimilarly he allows for initlial oxygen consumption by aspuming
that the regresaion of log oxygen conaumption aseeond hour on first
hour is unity, in eplte of the facts that thare 1s no reason to
bellisve that 1t 1s, and that the datz would provide svidenas,
whioh he entirely ignores, as to the real value of this regression
poefficient.

Furthermore he apparently estimetes separately the error
for each experimental series, although & much more accurate sstimate
la obtalned by pooling the squared reslduals.

It 18 acoordingly recommended that the present statistical
treatment be sorapped, and inatead the data be treated, by the

method of the Analyesls of Covarlance, taking al-tnﬁnpnnilﬂ:.xnagg’p
. ¥ee-logapithe sensumptionr—first—hourand—Iog-—wotght.

B0,



deapendant variate the logarithm of the oxygen vonsumption in
the pecond hour and ms independent variates the logarithm

gonaumptlion firat hour, and log welght.
The ragreasslon equatlon would then be formed from the

sumas of squares and produots for the 83 degrees of freesdonm

for error



The Respiratory Functlon of the Haemoglobin of the Earthworm

y stands for log oxygen consumption in séacond hour i

¥ " " log welght for ons worm-
pair

x N " log oxygan consumption in the flret hour

£
The expedted value of y for glven values of x; and xy le

than expresaosad in the form
'I m B % h]..:].- %+ hEIE
wnerein & 1s expeoted to depend on the partial pressure of oxygen,
and on C.C. traLtment.
For sach set of n' experimenta (there being ten such zate)

agresing in theee respsocts culoulste
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Add the wvaluea of p from the 10 aets of exparimants to A&
total P 4

Do the sams with q, r, 1, m, w

Solve the hﬂ,ﬂltiﬂn

Pbl = L
iaﬂb ﬁ% = M

The values of by and bE are thus derived from the data as & whole.
The sum of squares of ¥y not accounted for by these two factors 1s
V- ‘hlL - hzll
To this corresponds 81 degreen of freedom, 1.e., this 1a
the sum of the squAres of all qunnuuu@ - byx; - bExE) Dividing

by the d.f. -ﬂhﬁg::ﬁ the mean squars



. l-hlL--h‘-.l_
A1

In applying the corrsotion x; and Xg are measured from any
sonvenliently chosen central or standard values, which must be the
sama for all ten series. For the mean y of any set, subtraoct

byX; + bpXp

where X; and X, are the corrssponding means in this aet.

Then th: pampling variance (squared standard error) of the
mean of J corrected sets of the form y = byx;= box, 1s % al, that
of a different set of mixgk B 1a i g®, and that of the @ifference
batwaan the two ocorrected means la {i + '%Jl'- Slgniflcancs can
bea Judged by comparing differe oes with the etandard error thus
caloulated.
I think this will glve you the testa of algnifiocanas you
want. Seotion 49.1 of my book glveas the teat of slgniflocanocs with
a further refinement which I imagine your data will not nesd. It might

be &z well for Misa Johnson to look up this chapter.



