November Bth, 1838

My dear Irwin,

I am glad you Five ms an opportunity of
re-considering the arguments in the nelighbourhood of
pags TRl of my paper on Statiatioal ﬂtiﬂlﬁim- The
maln point, which I think cnly becomes clear when the
paper 1a read us A whole, 1s that we are concermed with
the difference between two systems of -qu.n'i- statistioal H“T:_.
surfaces or reglons, and usually not with the difference %
between differsnt remlons of the same system, I am
returning your letter lor reference, together with a
few sheets which I hope clear up the main diffioulty,
though I don't disouss the analytic handling of the
varianoce nt, the second degree deviations between
nurn-pﬁnding surfacss of the &ifferent systems, I

will go into this with pleasure 1f you would like me té&,

fours sinosrely,
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Awrind,

1, The origin of the less of informatiocn incurred by
using an estimate from a sample !n conjunotion with the
sampling distribution of all such eatimates from samples
of a given sisze, hae been traced to the fact that the
equlstatistical surfaces on which |

uﬁjz- = 0
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for different values of & do not coincide with the system
of surfaces on which
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for any one value of 8 , The systems clearly have one
surface in common, and the neighbouring surfaces of the
two systems will generally be inclined to each other at
only small angles; e.p,, if
g -e
is amall, the surface of the firet syatem
Sa =0
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may be chosen, with a certain harmless arbitrariness, to
correspond with ons of the seoond system, such as that

which mests it on the loous of expestation
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Then my assertion 4s that the angle between these
corresponding surfaces of the two syatems .w:lll,
in the nelghbourhocd where a 12 near to (3 be
proportional to the difference @ -8

The equationa of the two surfaces are in faod

.‘J-L a W X 3w E—fi’.
woa )= 0,and S(."“ 19):5 ™ 3‘)

and the coaffiolent of x in the first may, if the
differential coefficlents of log m are finite, be

expandad as
d
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using the convention that whes-quas the aguare of the
cosine of the angle batween surfaces

S(px) = 0
and B(p'x) = 0V,
in
con 2 = S (ompp

S(mpt)Sem Y



one can obtain
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2, It being agreed that we have to evaluate the
variance of
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ovar roglona for which
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the questlon 1s whether it 1s sufficient to evaluate
1t within the Hm for which

= 0
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Wight one not argue as follows? - The warlance within

any one of the reglons
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will be the same s that svaluated, together with a
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corrective term proportional to ©-©  and cther

terms of higher order., Averaging all these according
to thelir frequency of o-curence In the 1imit for larpge
8am; les, we cbtaln a correctlive tem proport!conal to the »

varianoce of
&Y
o-o,

or of order 1/n compared with the valus obtainsd.

I think this alsc govers the logleal, thouph not
the analytlcel difficulty on your p.3.

With respect to p.4 one miszht, parhaps, put the
poelticn 1n this way: = 3y basing our notion of pregision
enly on & slngle eatimate and the siga of the sample, we
are not neglecting such informeticn about precision as
our estimate provides, but we ars naplectings othap
information provided by the sample respecting the preclsion
of an estimate o piven mapnitude derived Iron 1t,
Cowmon formules for standard errors, ‘or example, are

of the form

e =0 (ﬂ.-)

Consequently, variations in :pmuininn nagoointed with
variations in (] are taken into mccount throuth the magnitude

of' our eatimate, but variations in precis!ion for samples of
the eane sige and -iving the same sstimate are neglectsd,



