28th February 1034,

Drs H: Jef
8%, Jim'-:gﬂip.
ﬂlﬂh:“idﬂl .

Dear Jeffreys,

Thanks fer your letter, I am glad you
think the differences in cur peints ef visw de not
B0 80 deep as one might Judge, as it weuld be a piby
if we sooupied the Epmos offered by the Reyal in imitabing
the Elloanny ocats,

1 myself feel ne Aiffioulty mbeut the ratie

of twe quantities, beth ef whieh inoremss witheout limit
pending to m finite valus, and think personally that Shis
limiting ratie may be preperly speken of as the ratle ef
twe infinite valuss whan their mede of tending te Infinity
has besn preperly defined, I gave a rigereus statement
en this point in the Fres, Omm, Phil, Sec,, at $he begining
ef a paper entitled "The Theory of Estimatien”, The
prepesition there stated is net dAiffisult te preve, and I
oannct #ee that 1t leaves any ambiguity as te the meaning
of frequency ratics in infinite pepulstions, The questien
has been désoussed in other terms by Ven Miss, but his
definitiens applisd,I belisve,enly when the populabiens



are denmumerable mﬂ. unimpertant, but unmecessary
restrictions, sesing that we often use prohabilities
proportienal te lengtha or areas,

I de not ebject te the gensralisatien
te all prebabilities ef the laws apprepriate to the
games of chance, but I de think,and indesd ;i::ﬂ
have shewn,that there are alse legiloal situatiens in

which & rigoreus statement of the nature of uncertainty

in our uncertain infersnces is sxpressible net in terms

ef prebabllity, bub in terms of likeliheed, a quantity
which dees net ebey these laws, The derivation of
prebabllity stabements frem statements invelving likeliheed,
in the speclal cases where such derivatien is pesalble,
intersets me greatly, and seems the right starting peinbt
for expleoring the almest unimewn fleld ef the relations
betwesn prebablility and likeliheeod,

Here le an example ef the kind of preblem
in this commeotion which puszles me, A man hakes
genstical tests en a mumber of plants frem a wild
populatien, Hs finds three of them may be called a,
two mors b, twe mere o, and ons each of d,s,and £,

His data thus censists of the partitien
e
“hﬁ e, W



Let him know, or be willing te sssume that different
types ecour in the pepulation with frequencies in the
rabie \ivivsv: .. oo, + Peor any value of r he san
caleulates tha prebability of getting his chssrved
partition, suppesing his sample has besn chosed weally
at randem. Hs thus knews the likelihoed of all values
ef r, but unless he has prdpr knowledge as bo the
atstribution of r, I think you will mgres with me that he
does not knew the probability of r excesding any assigned
value, For sach valus of r there 1s, I think, a ealoulable
prevability shat the next plint te be tested will be
ef & type not hitherte feund, and this prebability will
I suppess, inoremse from O %o 1 as r inoreassd from
0 %te 1, What soert of infermabion has he then abeut
this prebabilityt

Yeu would, I think, appreash the pheblem
intredusing some sert ef prier ikmewlsdgs, which weuld
malks thiés prebabllity derinite though it would dspend
en the prior knowledge .‘..nlﬂduud, but you weuld met be
Inl:l.ll:l.ﬁg te conoelve that a rabticnal biiu might l}.npﬁn
te lack the priocr knewledge of the kind intredused, and
yot you wepld, I suppese, be unwilling to assert that
ne ameunt of sxperisnes without sush prier knewledge
sould give him any guidanos as to whether te expect



naw types eor net, It lecks as though some serts ef
ratisnal inferencse requirs beth the cencepts eof probabllity
and likeliheed irka rigorous statement of ‘the nature eof
their uncertainty,

Teours sinserely,



