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If the parent population is normal, Student's ratio 5—'}—_\7'-: follows the ¢ distribution
sjy/n

An_exsmination of the behaviour of Student's ratio for samples drawn from nou-
normal populations was made by Bartlott (1935), Geary (1936), and Gayen (1949).
From consideration of estimation by confidence interval, however, a lower bound to ¢ he

probability of the event 2+% 2mp 2—\—,‘.‘: mway be of some practical value. Starting

from the approach of Tshebyshofl’s lemnia it is poesible to derive an expression for the
lower bound to the probability of such an event. The expression for the lower bound as
worked out, involves ¢, n and B,-cocﬂiclont of the plrent populahon and applics to samplea
drawn from any parent populati or having finite fourth
cumulant. The proof rests upon a simple lomma.

Lemma : Lel x be a variable with mean m and variance a®. The probabdility P(k1)
of the inequality x » m—Lk3, satisfy the relation

Py > SR - )

whatever k' may be.

Let 2;,7,..., 7, be & sample of size n drann at random with roplacement from a
population with mean, second lent and fourth lent denoted respectively by m, k,
snd k.. Let & variste u be defined as

- L”."i —@—m), - (@)
whore 2= E_z"
n

e u_l-i.{?d-nzi}mdtul.
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From (1) we havo

_{Em)p Eu)}
wob {00} > s > oy

We have En) = ('=1) f‘f
Eu)=E [ !;_‘: +(:—m)l_¥ @—mpt ]
Since EY) = L +i‘7§ +43
n n-—l
E@—mp = “ +=F 3“5

E{(z—m)} = 1‘1—: +£—i.

By = G Ry B g ) 4y 220 (0,4

n Tt n

= by 2 )

{52 1yl

where B, = ii +3.

From (3), (4) and {7) we have

Prob(u>0)>31_3 1+ 2l {v }

@=p

n—1

Since u = ‘—;— (2—m)?, from (8) we have,

1

prob{z+7u;>m>z—7’:.;} >>—+ NP {f‘ +I}
U‘—l)'
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A LOWER BOUND TO THE PROBABILITY* OF STUDENT'S RATIO
Tho exprossion for the lower bound of tho probability of the incquality

:+§.. >mp2z B derived in (9) depends upon {, # and By cocflicient of the
»

Vi
parent population. Numerical values of the lower bound of the probability for ¢ =3,
n=4,6,8, 10,12 20 and 30, and B,=1,2,3, 4,5, 6,8 and 10 are given in the following
Table.

LOWER BOUND OF PROBABILITY OF THE INEQUALITY 2+ ‘7:.:; PmO TS:
n

(valucs worked out from oxprussion (9) tuking ¢ = 3)

B, cocli-
ciont of the wamplo size
paront

populntion ¢ [ ® 10 1”2 20 30
(U] [0} 2 3 S} 3) ) m
1 0.727 .83 0.875 0.0 0.014 0.033 0.951
H 0.615 0.720 0.789 0.835 0.849 0.807 0.021
3 0.573 0.850 0.718 0.762 0.793 0.850 0.804
4 0.471 ©0.587 0.8639 0.703 O0.744 0.823 0.803
3 0.421  0.535 0.000 D.661 0.700 0.701 0.844
1 0.381 0.0l 0.568 0620 0.602 0.7561 0.821
] 0.320 0.422 0.490 0.532 0.3% 0.707 0.7
10 0.276  0.370 0,441 0.497 0,542 0.600 0.740

From the TAble it is scen that if a = 8, probability of tho incquality
z+7 >mpz— 7._ is greater than .60, even if B, ho as high 08 5.0. If, howover, B,

be 4.0 or less, the probability of tho incquality oxcecds or cquals 0.630. Tt is further seen
from the Table that if n}>12 confidonce statomont regardiny the population mean in tho form

z i%’b may bo made with a confidence coefficient of tho order of 0.700if B, be lcss than
n
or equal to 5.0,

‘The expression for tho lower bound suggests some lines of investigation and these are
being investigated. In thia connection it may bo stated with cortain amount of reservation,
that if prior knowledgo of B, or rather an upper bound of the numerical valuo of B, coefficient
of the parent populnllon is availablo, it may bo possiblo to test o suggested valuo m, far the
samplo Toan; on "o basis of & samplo of sizo » and samplo values z,, z, ..., x,.
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