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Abstract: We obtain the Mellin transform of the Beta statistic used in the test of the univariate 

general linear hypothesis, assuming that the error distribution is spherically symmetric. From this, 
the non-nu!! distribution of the statistic is ob+Aned The normal-errors representation of the Beta 
as a central Beta with random d.f. is shown to hold iff the error distribution is a normal scale 
mixture. Closed form expressions for the density are given, without employing this assumption. 
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To set the notation, assume (without loss of generality) that the problem has been 
brought into canonical form, and that cr2 = 1. 

‘1 c E’, where ‘) and the subvectors are Cx 1, 
r:..s~)ectively . ‘tie test by rejecting for small values of 

omas (W%) gave express’ i n13 

s situation, assuming that C= he extension to arbitrary C is not as straight- 

Throughout, we shall use 0, b, c 

tion (1.1) is obtained from the common series expansion for the non-cc 
and Stuart (1973). well-known transformation formul 

eometric function brings (1.1) into the equivalent form 

(-+A2r) l b(r; a, b) I [-a; b;-+A2(1 -r)j. (1 .a 
e advantage that the series terminates if a is an integer. 

one obtains the attractive stochastic representation 
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is non-negative, non-increassi g and convex for Or js m - = d 3 r(r) is nm- 

non-increasing. ‘or such functions, with y(O) iamson gives the 
inversion formula 

Y(U) = 
m-1 (-@l(j)(l/u) 1 j 

l 

j=O I' . 0 7; ’ 

0 ly this theory, 

A2) = b(l-r)a+b-‘~(l-~;A2) 

and note, using (X3), that this il: the d.f. of the minimum of Tz/A2 an inde- 
endently distribute l,a+b-B r,v; I&~ if ,pb=+). partial integration, (2.5) 

a 1 = r; a, b9 A2). 

enote the greatest integer strictly less than Q, 6 the fractional part of Q. 
lows from (2.8) that if a r.v. 
a rx’s independent of S an 

complementary d.f. 

i=o; 
0 r = 

r/s; a, b, A2) b(s; a, 3) ds, ti = 3. 

hen also &V=(r) = ith y(u)= > u-l), u> 0, this is 

s 

l/r 
v) = (I- ,)[=I dy(u)< 

0 

lies, and yields: 

qj(r; A2) = (- ~)~“l~~~u~)(r)~~“l~i~]~, Ocrc 1 - - . . 
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f w is the lace density, with 

n-l 

ere 

ace, 

-bin@,iZ?). If n is not an integer, Theorem 3 

a 
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@(r; A2) = b(r; a, 
08 tlnfn-l 

w(t + A2r) J(hP(l - r) 
0 

where 

J(y) = y’-n !i 
Y 

0 

fySl,orifaisani 
geometric functions. 
(270 + q++t) into 
tsansfor 

er tra es 
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a version of (3. , that over z can then be evaluat 

2.2)) 

C@,a) = [a;4+b+a; -s/t] 

creases fro to 1 as t varies. ing 6 as 

@,a) = 
k=O 

fete thz proof of Theorem f , it suffices t 
a] dA2, see that the result agrees with (3 
aplace transforms. This in turn is a straightforwar 

- use (2.1), then ma e the transformation (3.7). El 
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