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meHAMHA CBOOOAH; HA060poT, 3Havenwe ¢ Oymer (HE3aBHCHMO OT IOCTOSHHEIX
A;) 3HAYEMEIM, eCIH OHO 3HAYAMO OTHOCHTENBHO pacmpenenenusa CrbiogeHTa

¢ gmcnoMm cremeHell cBoGomel min m;. Takoe mojlokeHme HACTymaeT, HAND.
1=isk

TOrJa, ecJM Z SIBJIsAeTcs JMHeHHON KoMOMHANMed k CTATHCTAK, BEYHCIIGHHBIX
U3 k He3aBHCHMEIX BHOOPOK, AMCIEPCHE KOTOPHX OTIMYAOTCH HAPYT OT Apyra
HemaBecTHEM 00pasoM. CaMbiM M3BECTHBIM ciIyYaeM sIBJISETCA PasHOCThH ABYX
HE3aBHCHMBIX BHIOOPOYHBIX CpeIHHX T — Y.

A3

V3 TeopeMmEr ciegyeT Me;KQy HpOYMM M TO, YTO [OBEPHTe 'BHBIA HHTEPBA
x + ts, e s* mMeeT CTPYKTYpPY (2) m ¢ B3ATO M3 pacupepesnenna CrTeiopeHTA

C 9HMCJIOM CTeIeHe# cBOGOMBI min m1; MOKpOET CpefHee 3HAYEHHE 4 C BEPOAT-
1<isk

HOCTBIO, 60IbImeR geM Ta, KOTOPOH COOTBETCTBYET HCIONIB30BAHHOE 3HAYEHHE f.

Summary

INEQUALITIES FOR THE GENERALISED STUDENT'S
DISTRIBUTION AND THEIR APPLICATIONS

JAROSLAV HAJEK, Praha.
(Received March 20, 1956.).

In this paper the following theorem is proved:

Theorem. Let z be a normally (u, o®) distributed random variable, and let s* be
an estimate of o® with the structure
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where the A;’s are unknown constants and the random variables x;(m;) have

chi-square distributions with m; degrees of freedom and are independent of one
another and of x; let us choose arbitrary bounds t’ < 0 < ¢".

Under these conditions the probability P of the event

t'g”’;“<t", r<0<¢ (14)
lie.; between the limits P, < P < P,,, where P,,, P, denote the probability of the
event (14) under the condition that (x — p)[s has Student's distribution with
m, v degrees of freedom, respectively, m = m; + my + ... + my, and v may be
. . . my ;
any arbitrary integer v < min -2 , for example, v = min m; .
1=i<k Aj 1sisk

This result may be applied to the testing of the null hypothesis that a sta-

tistic « has a prescribed mean value y, provided that the estimate s* of the

193



x —_—
variance of z has the structure (2). Indeed, the observed value ¢ = sk

is (independently of the 1;’s) not significant, if it is not significant with respect
to the Student’s distribution with m = m, + m, 4 ... + m; degrees of
freedom; conversely, ¢ is (independently of the 1,’s) significant if it is signi-
ficant with respect to the Student’s distribution with min m; degrees of free-

1=i<k
dom. Such a situation arises, for example, if z is a linear combination of &k

statistics evaluated from % independent samples, whose variances differ in an
unknown manner. The most famous case is the difference of two independent
sample means z — ¥.

From the theorem it also follows, that the confidence interval x - ts, where
s? has the structure (2) and ¢ is taken from the Student’s distribution with

min m; degrees of freedom, will contain the mean value u with a probability
1<isk

greater than that which corresponds to the used ¢.
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