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ON A FORM OF BI-VARIATE-t DISTRIBUTION

por

G. S. LINGAPPAIAH

1. SuMMARY.

Distribution of a statistic of the form bi-variate { has been obtained
when the sample size is even and the probability integral has been ta-
bulated for certain values of p and the sample size.

2. INTRODUCTION.

Among the many forms of bi-variate { available, some of the recent
ones could be found in [2] and [3]. Suppose v, = C,X//U, and v, =
= G4 Y/VU, where X and Y are distributed at bi-variate Normal in-
dependent of U, and U, and C,, C, are constants. Also U, and U, are
distributed as chi-square random variables. In [3], distribution of
v, and v, is obtained where U, and U, have the bi-variate chi-square
distribution. In [2], in the place of U,, a quantity U, 4+ U* is used
where U* is yx%n — 1) and U, is y%m — 1). In both these cases [2]
and [3], expression for the probability integral p[v, < a, v, < b] is
given. So, also in [4] and [5], where this integral is being expressed in
terms of the parabolic Cylinder functions in [4] and in terms of the
normal probability integral in [56]. Evaluation in each of the above
cases is quite heavy.

3. DISTRIBUTION OF THE STATISTIC (g = 0).

Here, the distribution of v, and v, is considered in relation to U, — U,
when the sample size m is even. Then, new variables are

L= Vm zl/v and t, = Vm ylfv (1)

where v = U, — Uj,. o
Taking the variances as unity, (z, y) has the density

_ ym _ .
flz, y) = ————exp [—m(z* — 2 p 2y + y*)[2 (1 — p?)] (R)
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and the density of v when m even is from [1]

o (p?)iI'—Ym[2)
s - -

fv)y = : .
i=0 il 2m+2i—1
m

m — 4 i—j—1

— 4 i—1 —9v/[2(1l—p?) 2 m -

2 e v I‘(— + i+j)

2
>
m

from (1), (2) and (3), we have
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Frem (4), we have,
m+-1
2 ©
f(ty, ta) = (1" Z (p2)i T—*(m[?)
T oIl m
i=0 — +i-2
2
i'e
(5)

m
— 4 i—1 m m
2 (— + i—f) P(— + i+i)
2 2
m
— 4 i—j+1
s . 2
2 jl (14+Q)

~.
Ii
=)



— 12 —

a b
Plt, < a,ty < b =/ /f(tl, t,) di, di,
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is expressed in terms of polar coordinates as

m
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where (a)p, = ala+1) ... (a+n—1).
(6) is used to generate the probability integral for the values of p
and m. The attached tables are for

¢ = 0,.1,.5, .9 and for
m = 2, 6, 10, 20.

Table of the integral for other values of p = .2, .3, .4, .6, .7, .8 and
for m = 4, 16, 30 and 50 are available with the author.
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