ON LOCALLY MOST POWERFUL TESTS WHEN
ALTERNATIVES ARE ONE SIDED

By C. RADHAKRISHNA RAO avnp S. JANARDHAN POTI
Statistical Laboratory. Calcutla

The concept of & most powerful Leat with respect to a single admissable alternative to & specified
hypothesia H, in due to Neymao and Pearson who. in an extenaive aerics oI' articles, have advanced a goneral
theory of testing ofhypotheses. A teet is saidl to bo ly moat [ 13 it is most po ] wi
to every admissble altornative. The rarity of mich tests load Neyman and Pearson to consider tests gl\mg

power for ives in the neighbourh of the spocified hypothesis {the hypothesia being
assumed measurable), Following their idexs we propose to give here testa which are locally powerl'nl
with respeet to altornatives on one side only. This problom arose in ion with certain in B
that are being cartied on by the authom where the sltrnativea on one side alono are taken into account.

Denoting the probability denaity of a ret of variablee by p(r, #) and the epecified valuo of the para-
meter @ by ¢.. wo define a region w of the sample epace as locally most powesful for one-sided alternativea if

() § pir. 82 mdr=a {levol of significance)
w

(") ¢§ p'lz, 6.) mdx is maximum
w

are satigfied whore ¢ is + 1 or — 1 according 8s the alternatives aro ¢ > o, 0r § < ¢.. Tho following

theorem gives the method of determining such regions.

Theorem :  1f whatever may be the region 1 in the sample space the integral § p’ (x,00) wdz exisls, then the
w

region w, within whizh ¢p’ (r.90) ZAP (£.90) and ouiside which cp’ (2.8,) CAPlz.8o) where \ ia 80 detormined
ia locally mont powerful for alternatives 9>8, and 9< 8, according as ¢ ie + lor—1.

that { p x.80)=
"

The proof ig a direct consequence of a lomma due 1o Neywan and Pearson (on psge 11 in Rescarch
Memairs Vol 1. {1836). The boundary of the above region consists of the surfaces of comstant values of
P00/ P (;_.,,)=¢' (x,89)) where ¢ is the likelihood defined by Fisher. We need only find the distribution
ol‘¢ andfor tabulate values such that the probability of ¢‘ (7, 8) (V) oxceeding them is a for
alternativex on one side and (i) exceeded by them is a for alternatives on the other side. On the
othor hand if the surfaces of constant ¢’ coincide with surfaces of constant values of a statistio T, then
tabulated values of T may be used in tests of significance.

An important appliction of this result whon the size of the sample is large emerges from the following

theorem.
Theorsm : If (i) 7., £z, - -7« form n independent obscrvations from a probability distribution, (§i) the informa.
tion (as defined by Fisher) of a aingle observation is finite and indicated by 1, then, to teat the hypothesis that the
value of u parameter 9, occurring in the probability distribution, ie 8, the statistic ¢ (x, 8.)4/Tn whers B ia the
Tiklihood of ths sample, can for sufficiently large n be used as a normal deviate a.nd in judglng significance only
one tail of the normal curve has to be idered when the all are

The proof follows from the fact that ¢ (z. 6,) is approxi My distrib due to central
Limit thereom and E [ (x. 8.)] =0 and V [ (2, §)]=n L.
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