El-Nathan
Auguat 7, 1987 Waldob, Happiasburgh

Norfoll

Dear Deming,

I have your letter of July 87, It 1a curicua that
the point you raips I1s one of the first that attracted
my attention te Statisbloe, Indeed, I wrobte & Juvenile
papar upon 1t in 1018 or 1'1?. It has no partioular merit
for your purposs, '

I notise that with the definition o™ L 3(_,[,_;0‘-

you oall a' the 8.0 of the gm sample, I think this im &
very arbitrary nomenclature, sinese, whereasa the standard
devistion of the populatien sampled is unequivoaally
definoed, a samples oan provide innumerable Aiffsrsnt
sstimatens of varying merit, and, without dlsgussing the
relative advantages of these, any ons of thess might
squally bs oalled the 85,0, of the samples. When the theory
of satimation was developed cne of the pointa 1hﬁnh I found
most surprising is that bias in an estimmte, at leanst biaa
of the order of 1/n, where n is the mise of the e ample,

is of no practieal importanse, whereds its uﬂ:l:.u- and,

in the theory of smmall samples, the form of 1ts distribublonm
curve, is all importans, The reason 1s thet, in estimabing
the valus of an unlinown parametar G o FOU BFE aqually
estimating the value of any glven funotion of & , and if



8

ond such estimate la chosen to be unbilaseed, the others
will generally be found te have positive or negative
biases of order 1/n,

How, there 1p nc denying the faot that, when there ia
more than one unkncwn parameter, maximising the 1ikelihood
provides eimultenecus equations of estimetion, and these
ars solved by taking as the satimated varianse the statistis

M

, &8 defined above., Thip 1s not the ostimate I uss,
but 1t might be used, at some later algebrais insonvenienocs,
to lead to ldentiecally the same tests of significanse. In
faot, 1n these tests of significancs we deliberately make
exact allowanse for the sampling disbributicn of a' or s,
and avold the clder prastices of assuming the true stendard
deviation to be equal to &' or #; and singe s'is o imewn
funotion of 8, t0 make exact allowanse for the sampling
distribution of one le to do so equally for the othey,

My regson for using an unbimssed eatimate, 8%, of
the varimnce, apart from the faot that it simplifiss the
algebra, of testing the signifiomnce of the differences
of twe variances drawn from samples of different sizes,
i that varianoes are things which one often wante to sum
or to average, If thds were equally true of standard
deviabions, or of inveriances, it would be squally
desirable to use uhbisssed estimates of these; and for thess,

of sourse, 8 and 1/#% are not unbisseed extimates, The



indifference of bims 1s brought out moat elearly by
the property of sufficlency. The fact that the likelihood
funotion involves, apart from & constant fackor pesculiar to
the sample, only the statisties #° and ¥, shows thet thess
are jeintly suffislent for the estimation of the mean and
varianes of the populatien, The relation is ssssntislly a
joint one ., We eannot infer from 1t ‘d4n general that X
is & suffieient estimate forand o for the varianse,
Indeed, a# you note, if ils kmewn, the variancs is properly
sptimated by l"-t{i-.lu.}’ p This happens alsc to be &
suffiedent estimate, Bub if, insbead of |» being kmowm,
there wae known only soms more gemeral, fumotional relatione
ship between the mean and the varianoe, the maximim
l1ikelihood estimates of these will gemerally invelve both
statistios, and net mnl]; be sufficient, The Joint
suffiaienay, however, of ml 8° implies oqually the
Joint sufficieney of any two independent fundtiona of
n, X, and ll,' if sueh fumotions oan be regarded ms
eptimates at all,

fagt, 1 think the distinobion you are dvawing is
one i out an essential difference} iﬂ'ﬂ'ﬁd“l of an
unhi.l.ntd. eptimate being srbitrery in the lnq that it is
only Juuir able by the uss %o Ihlnh,lli'hl eatimate ip
intended 6 be pub. " 1

Yours sincerely,
R« JIERER .



