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Let us consider the (p+q) dimensional vector x'(1 x p+q)=[x}(1 x p),
xj(1xq)], where x, has a non-singular p-variate normal distribution
N(g,, Au) with linear regression on x, but x, may have any distribution
or may be a non-random vector variate. The regression matrices in the
population and in the sample are respectively denoted by 8= A..Az' and
B=S,S;', where A, (positive definite) is the population dispersion
matrix of x,, A is the population covariance matrix between x, and x,
and S,,, S, are the corresponding matrices in the sample.

S.N. Roy [(14.11.18) in [1]: (8.2) in [2]] has constructed the simul-
taneous confidence bounds on d.8d, for all unit vectors d,(px1) and
d(gx1) with a simultaneous confidence coefficient =1—a (0<a<1) in

the form

) d.Bd,—V'E<dpd,<d:Bd,+V'E , .
E= {cwl (1 - cw)}Cmax(Su - Slzsz—zl lz)Cmax(Sz—;) ’

where C...(M) means the largest characteristic root of a square matrix
M and ¢, is the upper 100a per cent point of the distribution of
Coex(S7'S1:S5'S;,) in the null case, i.e., in the case A,;,=0. However,
these bounds are of undesirable form, because while the parametric
function varies according to the choice of d;, and d,, the width of the
interval keeps constant. This is the point which we are concerned with
in this short note.

Now we shall give another set of the simultaneous confidence bounds
on B which are more appropriate than those of (1). Let us start from
Roy’s inequality [(14.11.14.2) in [1] or (3.4) in [2]]

a,(B— ﬁ)sﬂz(B_B)'a < Co
a'(S;—S,S5'Sa — 1—c,

2

for all non-null a(px1), which is a confidence statement with confidence
coefficient 1—a. From (2), we have, with the same 1—a«,
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(3) a'(B—B)S..(B—A8)a < Cs  a'(S,—S.,S5'Sh)a
ada l—c¢, aa

for all non-null @. Obviously this implies

a’(B—'ﬂ)Sn(B“ﬁ)'a < Ca C (Su -8 S—xsr)
a,a = 1—0, max 120722 M2

or equivalently

4) all C(B—8)S.(B—B))<— c"c Couax(Su—S:S5'Sh) |

—Cy

now with a joint confidence coefficient =1—a, where ‘all C(M)’ means
all characteristic roots of the square matrix M. Since

all non-zero C((B—PB8)Sy(B—A8))=all non-zero C(S.(B—B8)(B—A8)),
we can replace (4) by

d(B—B)(B—B)d ¢ ¢ (g _g S
d’S,_,ld = 1'—0, ‘Jmax( 11 12 nS;z)

for all non-null d(gx1), or

(5) d:' (B - ﬁ)’(B - ﬂ)d, = 1 cac Cma.x(su - SnSz_allS{a)d;Sz_zldz

for all unit vector d,=d[V'd'd. Applying the well-known result,
YA xpyx)=h(>0&| y'd |SVE

for all arbitrary unit vectors d,(px1), to (5), we have, with a joint
confidence coefficient =1—a,

a ’ Co 1 1 e
| (BB, |S [ 2% —Con(Su—SS5SISTa, |

or finally

(6) {de'— v E* §d;ﬂdz§ d{de'*' V E*
E*= [cat/ a- 0,,)] Cmu(su —8.,58:'S)d;S5'd,

for all unit vectors d, and d,. These bounds are obviously narrower
than those of (1), since d}Si'd,=<C...(Sz).
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Roy’s comments for the case of truncated matrices of 8, B, S,, and
S, —8,,S5'S!, can be also applied to this case.
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