Degembar 20, 1938

Dear Betty,

I am very glad to hear your news of the Btatlietical
Tables &nd of the reviews which you and Cornieh are doing
in Australian Journals. It will be immenaely helpful to
have them reviewsd by people who understand statlstieal
methods. Many thanke slso for the note on middle E. I
muet have thla cheocked up.

I hava frequently bs«en confronted with data
guch &s you desorlbe, in whlch there le no penulne baala
for & test of slgniflcance At 2ll. One osn usually find
gome basls which 1s probably, though not certainly, not
misleading. For example, 1t may sppear that, in fitting &
growth curve to the means - or, if sultable, to thelr
logarithme - the mean squére realdusal ceases to fell after
8 qu/dpstiec or ouble has been fltted, eo that one hss &n
estimated error varliance for the mean f & number of enimelas
at any one drte. There la certalnly no velldity in applylng
thie to compare the meana of two different groups of animela,
since, unnuei?ahl!, for sxample, agch animal might follow a

e
cuble as closely as one plemsad, yet different animalps follow
A



different oublcs. Bt1ll, uelng data in whicgh ilndividual
welghts have besn recorded, one can eey¥ see whether the chRe ﬁa;j’
satimate 1a, or is not, ernrreclebly greater than the %trus one.
I 4o think, however, that you will have to inalst on
individual welghte belng ordlnarily provided.

On the question of s0ll temperature, as you know

there 18 quite an effective theory conneotlng the asquence

of surface temperatures wlith the sequence at any depth. On

reasonably homogeneous solle the formula
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cos plt - % )

gives She amplitude and rhase of A harmonle wave with perlod

2. v ia the veloolty of penetration into the eoll, &nd

x iha ;Bpth. For waves of different periods ¥ is proporticonal
to the square root of p, the annntﬂnt‘prbpnrtinnalltr
depending on the conductivity and heat capacity of the aoil.
One should be able, therefore, to express the tempsrature at
any depth snd time in terms of the surfact temperature up to
that time. Thie theory seeme to bear a little on the
regresslon procsdures you mention, in thea sense that pradlotlions
will be systematleally %oc high or %oo low acoopding to the
time of year, and nlaufgﬂu annual variation at different
placeas, both these disturbences being due to the annual wave

of temparature; For example, in England the temperature at



at any depth,fodlowing 8 given sequence of & months surface
temparature, will be higher in Autumn than in Spring. Again,
given the preceding series of surface temperatures durlng,
1et ue say, March, the temperature at any depth would be
higher in England than in Russia, becauss the annual heat
wave is mors important 11 Ruassla than in England.

I should, thersfors, if I werse tackling the problem,
use the previous readinge, grouped in such a way as your
men has done, not to prediot the absolute temperature, bul
to predlct deviatione from the normal temperature at that
depth and &t that time of year, for I have no doubt that the
amplitude of the annual thermal cselllatlon ls graater At

gontinental than &t comstal stations.

I have no doubt, however, that you have already
compared the data with & view %o detdotlng gystematio errors
If these are not giving troubls, I shoukd certainly use the
resldusl mean squara to measure the preciesion of the formula.

With respect to Blies, I suprose the polnt you have
in mind is that, when X* 1s satiefactory, he prefers 1o
uge the theorstiecal presolisien based e¢n the number of
obeervations to the empirical satimate based on the mutual
agreement of the different points en hls ocurve. In thle
1 think he ia certainly right. On the other hand, therse
ape many ocauses which may disturb the value of X*, such as

heterogeneity in the material tested, or irregularity in



the trus form of the regponse curve. Hence, when X*® 1a
excesslve, one cannot gafely use the preoclsion appropriate
to & given numbar of obeervations. It 1l sasy to under-
etand why the teat of algniflcance bAasd on the ampirlosl
estimate often falls to show clgniflcance, when it is
indicated by the eimpler formula, for there are usually only
& fow deireeas of Treedom avellable for estimatling the
preolsion, and an approprlate allowange fopr the error of
eatimation makaa onea raquirs uunﬂldurnb15 E&é@r ratios
before Jjudging them to be slgnificant.

With best wlsghea for Chriatmas and the New Yasar,

Yours sincerely,



