';“A’Ependi;:‘c:z 11T
cmm ’\md}‘aem;s

e

(A 3.1) If the elemenis ofw :pxn (n> p) are random varlables,

B o™ e

Sém‘é S8 . «

[see (a3, (s9), (60) (79)]
(4.3.2) If thé elements of ;fpnxl are random variaoles &g_x nx1

is fixed, taen

f M2 Byt YR | Pleroray.
j _y;-yr r§o B'm oz x/T (rro/2).
&3 xrdx
* -{,y*"‘ [see (68)]

(4,3.3) Let S: :pxp be a symmetrlc matrix having p(p+1)/2 random
varisbles and X: rxp of rank r(,:. P e Then
’G (n~p~l)/2 -tr.\: S

_(a) Il_f'j Jsx: [ e a3

. t P e “lawm
= ~| al~; ERE - %"“9 ~
2 f... lX%T X?m:fi]:gfi-‘i; exp( tr ¥ _f.”)dT

n-n«-ll - ~
~2f..{x “'fY'l Itii . exp(-trE]"iT“T)d“

%rp‘p'l?“‘f"f (“"9 B g eeaf™ fez "

1,/2 .
(b) 12-‘(..1[ XS X'[ [ ) U expl-tzg™s) as
' plp=1)/a /2 t o nf.-+\‘ T [ neit
T e / i B i
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if melypret . 5

Proof:- Since Xsrxp is of rank r (rgp), then there exists

a matrix Y:(p-r)xzp of ranl: (p-r) such that (X'X Yt)':pxp

is non-singular, Slnca 2 pxp is s‘ +D.4.y then f(}z' Y')
Y

-

X ' ~ T, o\ T
is sye.pe.ds and so( )Z(X' T') = TT' yhere T=( .
Y : . .- T12 T22 P~
T PeT
l.e, Toq T'. = XXX
i.e I! = e
L @ ll ll ® /'7 L
- " 1 s: ..1
'A ? X ~ o~ ""l
Transform S to R such that S= - T R T! (X' Y’) ’

}“ IR

PR
;’A‘x ",

3 ol
and hence the ,]acobian of the tr@.-nsformatlon is ( )
T

1
812

- PR ' , T jouky -

a

=1zl - E‘Jee a(A 2.0) ) &lso let R= 11 and
: R22 Pz

5 ” 4"
> “

G

i

1171y ll -

=2\ -
50 XSX’-T R 'l’ fo:. () S(X' Y')= TRT' .
X
Hence the z.ntegral glven in (4.,3.32) is

t (n-p=1)/2.
Il |)_j l‘{ZX' { fl:&lll [ exp(-tr R)dR,

Let Rl-,-VV' where;V. rxr is non—-31nm1ar, because
; -1
Ryq 1is syop.d., Transform ¥V ‘amsar 12 & 1422._1222-.‘;1 5_2&! 12°

p—r (p-r)/2
Then the jacobian of the transformation is [v] [Rn] .
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Hence I B
‘ v «ti:(‘n—r«l)/z An=p=1)/2 - .
Il— lx‘ IXZX! F.:{, hl1 = . R 11}{22} .
exp(-tr ’?.llo-t.r Wufgzntr LEPR ) @By Ao AW, o
=t n(p-l)/4 r e D N
i.e, Il=‘1§; {XXX{ 7;— :y ]z‘{_' p(—-m =3 t)1¥+1r(w3 )

e e

We can make the transformat:.ons of S similay
to (A,2.4) & (4.2, 5), andr sha‘l thus prove the part (a).
‘ Simllarly par’c (b) can be proved.

i i*"v‘-"; .

(n=p-1)/2 -1
(8:3.4) If I, .= fj (trxsxr)® ls[ " exp(-trs '8)as,

£
then I, =(t-1)I ('%“ni+t-i)(~1) (tr XEX? )1 /(t=1) |
0,t 2

0y t-1”

n[_t-=1)l] z tr(m') o tog /(t=1)] for t21

o’
.

plp-1)/4 n/2 p*

. e 2O
and Iy o= 77 - (2] 'iﬂ;. (n.i..:lj
T (mpD&
Proof:- IO = Coefl. of e /‘tf in f...f : e
. i .\" .
gI l»-:?:i:;exp{ trf (I«@ X'X)S}
S A -n/2
=I, o -Goeff. of @ ©/t) in [I—QXZX‘]

-

Then using- (A l.,l'?a), i1t is easy to see that

!H {j
Iy, ¢=(e-1! ;:( nift—i)(-l)t (trimt) ;o,t,i/(t-i?{

—
A
-~
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and similar to i‘inding the coefnclents from (5.4, 16) s and
using (4.1.17a), we have —::ii

o, t..(t-lﬂ : (%m)tr(xzx') Io g1/ (t=1)] for t2 1.

M If in (A 3,4), rank of X is one, then

/2 4 p(p-1)/4 » .
To,e =lg]  Cor m')mg [(trn/2) I (=)

where Io‘t is the same.as defined in (A, 3.4).,
(4. 3.5) L Y " dx/B(m,n)££ ' g 1(1-x) dx/B(m,m

it o<.c <1, m> O, n>0 and J is any positive integer
Proof:- Take j=1 andi gany, ¢ lying in O«¢ c <1, then consider

n=1 n=-1
g.B(m n)= f xn\ 1-x) dx-m"nf x (1-x) dx

.y L.
t

1 m— J:’ ’: 1 nml
=L (1.x) ﬁb £ L (%) dx .

Hence integrating by par‘cs, w’,

n=-1 Nel

g,B(m n)= [{x (1-x) /m ] +.B._£ xm(lax?") dx- ﬂ“él xm(l-:;:? dx

Z we (1..c) /m<.0 for‘Oc c<l.

Henece g<o. ; f*l“\\
1 '

i.e. f il (1-x) dx/B(m,n)z_[ x(l-x) ax/B(m+1,n) .
C

. \

We can in thie manner extend the integral and

prove uhe integral (A 3,5).
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~ Ll m. .on, i
(£.3.6) (a) If S:sxs end pl8)=const. |s| |Igzs] ,

then the dis’cributlon of t=’br 8 is approxma’cely given by

{s(zwsrl) 2}/2 {(2rri‘3'rl)s-2}/2 :
p(t)=c t (-t for 0¢t ¢s

-1 s(emrs+1)/2
where ¢ =g B[ s(2m+s-rl), s(2n"s+1)} and if

v=1-t/s, then p(v)zB{%skZm*s**l) ,%:s(zn*-s«*l);v] .
The approximation is valid if mtn »30 vhen s=2 -
and when s increases by *}éﬁgmﬁt, ‘mtn must increase by 10 to

give satisfactory resul’c.

(b) If 8:sxs and p(s)-const, !I -s| , then the
[mg o
distribution of u=tr s(I, ..sy ;z{;’
iy
{s(2m+s+1)- 2}/2‘"”‘ h {5(2111*211*‘5“’1)*‘2}/2
plw=cy u" - , (1+u/s) L for 0€£ng00

-}
Where cl =g B[%s(am%‘sﬂ), sn+1]

‘1.«.- ]

The appcoxima’cion‘ glven above is valid if (n+s)
satisf:.es the condi‘cions s‘ca’ced for (mrrn) in (13-.3.6&,0'
‘ , . [See (62,61)].

2 s

i,
[
»



