28 April 1934,

Dear Jeffreys,

i am sending gou back the type-acripts, so
that you can see my laat alterations, et least, I hope they
may be the last. If you think they will do, will you send
them both in to the Royal, me .they are sgreed documents,
1 think, on the whols, the suggestion of the Mathematloal
Cormittee has been justified and that our notes, within the
limits of epacesssigned, will be of more gensral intsrest than
if we had written indepandsntly,

Yours singersly,



11,

It 1s 4ifficult to underatand the difficulty expressed
by Jaffreys as to the definition of probabllity when incommen-
surable,as the limit of the ratlic of two numbsrs » When thess
both becomes infinite or increase without limit, A1l the
sampling properties of hypothetical infinits populations cen
be expressed rigorously ms limits of the sampling properties
of finite populations,if as these are inoreassd indefinitely
the frequenscy retlos of their elements tend to the valuss
assligned in the hypothetical infinite populatiom, This is
quite another matter from the €ifficulty experisnced by those
who attempted to define probability as the limit of the
frequency ratlc of experimental events, for we can have no
direct kmowledge of the existence of the nature of the limitas
approached when any experimental prooedure is repeated
1mlurinii=-ir. In cantrast the limits appromched by repeating
mathematioal operations may be investigated with precisicn,

The logloal situation which ardses in the Theory of
Estimation is of quite a different charscter, Hsre we ars
provided with a definite hypotheeis, involving cne or more
unknown parameters, the values of which we wish to estimate
from the data, We are either devold of kmowledge of ths
probabilitles a priori of different values of these parameters

or we are unwilling to introduce such vague imowledge as we
possess into the basis of a rigorous mathematical argument,



Enowledge & priori may be , snd often 1s, used in arriving at
the specification of the,forms of population we shall consider,
The chief loglcal charscteristic of this lins of approach ia
that 1t separates the question of specificstion from Lhe
subsequent question of estimation, which ocan ariss only when & sp
specification 1s agreed om,

When a definite specification has besn adopted,
we can obtain a functien of the parsmeters proportionate to the
probability that, had these been the trus veluss, the observatioms
would have been those motually cheserved, This funstion is
known as the likelihood of any valus of & single parsmefer or
of a set of values if the parameters are more than ons, With
respect to the parametrioc values the likelihood is not a
probabllity and does not obey the laws of probability,
Maximising the likslihood provides a methed of sstimation, whioch
has besn shown to possess the following relevant properties;

1. In certain omses en estimate 18 possible which, sven from
finite semples, containa the whole of the Information sontainsd
in the semple. E&uoch estimates are known u'lurﬂ.nhntt The
method of maximum 1likelihcod provides l-::umJuwm.u'.'l‘!Il.u1-:-.1.'h'Ir eatimates
when thsy exist, -



13.

Dr, Jeffreys attemgas the more Aifficult task of
Justifying our progedure in arriving at particuler specifications
by means of the Theory of Frobability. It 1s not, however,
obvious that probability provides our only or chisf guide in
this matter, Simpler sjecifications are preferred to mora
complicated ones, not, I think, necessarily because they are
more probable or more lilely, but because they are simpler,.
AB more abundant date am accumulated certein simplifications
are found to be very unlikely or to be significantly contradicted
by the fasba and are, in consequence rejected, but among the
theoretieal possibilitie) which are not in confliot with any
exizting body of faot. The celculation of probebilities, if
it were possible, would not, in the writehis opinion, afford
any satisfactory ground for choloe ,



