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An ipportunt group of jhermacological tests depends
on fittiny; ourves to duto comnecting the dose of o drug
With the peoreentese mortality, (Trevan, 19:57). When tle
deges are meusurad on & logarithmio soale these detn gnn
uaually be fitted by the ourve representing F]m integral
of the nopmel frequeney distribution (Gaddum, 1453).

The most eonvenient way to do thiz is to convert the observed
mortalitiss into suitable unita (“normol equivalent deviations"
or "prabits") und to fit o straight regression line, This
may be done either graohioully or algebralcally,

In 19356 Tliss publishad two paners covering some of the
ground alresdy coverod by Gadlium anl sesessbise—is Mtrﬂiuu;mﬂ
imoroved mothods, The objeot of the present note is to show
thet one of the molifications zroposed by Bliss not only
complicates the computation, but nlso diminighes tho acouracy
of the result,

In data of this type the weliht of un observation is
maximnl when the mortality is 50 per cent and becomss zexo



whan the mortality is eithor O or 100 percent, It might
appear supericlally that the most accurste results would

be obtuined by first fitting u regression line roushly to

the ohserved results and then welghting each observation
ungeording to the cstimaste of the trus result obtained

from thiz roughly fitted line, This method wes considered
by Gaddium, but rajected on thy prounds that o more aogurate
gstinate sould be obtained by ealenlating the weight of each
obaervation from ths result wetually obscrved, dliss rujoeocts
this methed without discussion and roverts to the method

re jeoted by Gaddum, Gaddum's original argument wes
conslderably compressed owing to editoriul obstruetilion. This
urgument, whieh is umplified below, is bused on the method of

maximam likslihood,



In the figure
I3 1s the trevalue of u variasble,
¥i is the obgerved wvauluo,
The continuous line is the probability distribution of
yy about ¥Y;.
The broken line is the "curve of likelihood" showing the
1ikelihood of different values of ¥ when y; ia given,
f4 reprosants tha likelihood,
lisither of these curves is negessarily normel,
The method of maximum likolihood involves finding the
maxiiuam value of 2:- (ﬁj{.)uﬂd this 1s cguivalant to finding



the mindmam valus of ZE"’J(‘J o Tisher (1Y2l) hus
flven reasona for belleving that this gives the btest posaible
estinmute. If this is so the velus of other methods of
ealeulotion can be Judged by testing whether or not they ure
equivalont to thia method,

The method of lesot a:-uuraa congiato in Linding the

mininum value of E. {:f 1i whare E;-.. ia the weight of

=

the obassrvution,
Thig will be ogulvalont to the method of mexinuan

likelihood 1if f(:*{ajk) 1s yroportional to 2 ”r'!?h

U‘Tr'l._

1.0, if ”{"3 J( - I -{3,- vﬂ .
4o
ox +, = Ky

i.8, if the probability distribution is A normal ourve
with standard deviation Oy

If the probability distribution is not normsl the two
methods will not, in genoral, give thoe same result.

Tha method of least aguares 1z epplisd by Bliss in this
form to data where y reprosents the probit, This would give
the same solution oe the method of maximum ilikelihood, If The
probabllity distribtution of probits wors mormal, hem the
nunber of animals in saoch group iz infinite this is true, but



when the proupa cre of the size used in aetusl axysriments it
i1g not, For ocxample, if thero ure 40 unimals in caech group
and tiie trus mortality is 20 per cent. tho vrobability
diotrimtion of wrobits (Gadawn, 1Y65, poge 41, ocurve D) differs
Irom & normal curve in two important respeata,

(1) It ia diseontinuous,

(2) It i3 prossly oeymmetrical snd doesmn't resch the
base line even at y = —o<

The new method recommended by Gaddium is based on the
guregrising discovery that $li: curve of likelihood (Qurve B
in the same fipure) is an extracrdinarily elose uporoximation
to o normel curve, The formle for ths astandard deviation
of this ourve iz the same as the formla wilch gives an
apnroximction to the tonderd deviation of 1kho mrobability
digtritution of probits, The important point is that the
uroblt valus used to ssztimste this standard deviation is ¥y
gnd not Y.

IT vhe eurve of likelihcod is takin &6 4 norisal ocurve

ith Hamdod m a0,
e oW

gy -G e



Tha zolutiom given by the mothod of mixdmum 1ilelihood
18 $hat corresponding to thy minimum value of ZE—_@*—J
This if aqual to that eorresponding to tho minimum value
of ['Y
|
Tha now mathod dopends on findin~ thia solution,

The thing wilcoh neksa this more vecurate thun the method
|

usod by Bliss iz that the woight of an obsexrvation i35 e
¥
L. : =
and not ,:ﬁ?-u- dliss attonnts to egtimmte ]
I

Hin result would be lapa pcecurate thon Goduum's even if he
e 0;'.; exactly.
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