44 Breid Hoad,
Edinburgh 10,
Februery b, 1939,

Dear Fisher,

I have just had & 1little time to look at your problem,
and although whet I have is incomplste, laecking one finel step, 1

thought I would at once pase over the mein ideas to you. You reach

the distribution | p. 4 of your Kotes )
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In view of inverisnce under linear Ltramsformation, as you remark,
we may take the matrix of the denomimator determinant as the unit

metrix I, and so we obtain & distribution which I would write in

matrix notation
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Tour § &, Qyp =vey B, ere the latent gar characteristic roots

of &, glven by 15. - ﬁIl = 0, The relevent properties of theee for

our purpose will be thut the elementary symmelric functions, s&y .,

1 wees e of these roctes &re the sums of minors of ’j.lsymmat-rinal—
1y placed about the disgonali, principal minors. In fact
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What we wish to do ie to trensform your differentisl element Af
into a differentiel in de,, dﬂE, ey dnp. To thieg end we can
evaluate the Jacobians of the 8, with respect to the By == this
turns out with little difficulty to bas the difrerence-product
{GI-EEJ {El-ﬁjl ...{Grp_l-q'} which figures in your conjecture—-and
of the e,, in the form of sums of prindipal minors, with respect to
the B This Jacobian will appear to the power -1, and the only
difriculty will be to integrate it with respect to the #p(p-1)
non-diasgonel elements E&J ; OVer a range prescribed by given values
of the £’s and the positive definiteness of A, i.,e. &ll principal
minorse of every order must be positive.

As for your uthn; conjectured factors, since the determinant of

a matrix is the continued product of ite latent roots, we have

i.ﬂ.[ = 'ngﬂi-i tﬂp 1
while, putting € = 1 in the characteristic determinant P.u E#,

or {-JP{ﬂ-ﬂi}{ﬂuﬂz}...{n-ﬂp}, we obtain

- Al = (- (1-8,) 0020 )
so that the other factors of your conjectured result are fully
accounted for.
Thus there remains only the fingl step, to show that the integral
of the reciprocsl of the Jagobian of the mims of principal minors

with respect to the disgonal elements ﬂkk’ when integrated out with
respect to the mon-diagonel elements, gives some suitable constant

involving Tr and Gamma-functions., Doubtless this stage will be

1ike the corresponding piece of work done by Ingham for Wishart



and Bartlett in establishing the distribution of sampling variances
and co-variances from a multivariate normal population, { This needed
doing at the time, because Wishart's originsl paper of 1928 conteined
gaps, and I was never satkgfied by his step from trivariate to multi-
variate variances by the use of guadratic co-ordinates and rather much
analogy. I was sctually engaged dn att&ﬁptiug tn'}isurisa the proof
of that important result nnan-I 1u5:ﬁed.th;i Inﬂh&éhhan been called im
by Wishurt and Bertlett and had csrried cut the necessary integrations,
involving a negutive power of a positive definite symmetrie determinant
to be integrated in complex space over all the n(mil) slements, ) But
Ingham's determinent was not & Jacoblian of the preseat kimd, ““f“fy
peculiar kind, which I have mot met before,

With kind regards,

Youre sinecerely,

A @the .



