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The notion of a random distribution function on the line associated with a
probability measure u on the unit square S was introduced and investigated by
Dubins and Freedman in [3] and [4]. Certain of its properties were discussed by
us in [5]. We now introduce a random distribution function F,, whose values are
probability distributions on the square which has properties expressible in
formulae from information theory, as was the case in [5].

The construction of F,, will be given formally below but it may be helpful to
describe it briefly first. F,, is normalized by setting F.,(S) = 1. A point (2., y.)
in S is chosen according to the distribution u. F, is now defined on the dyadic
rectangles

Sw=1z,y)]0=2<30=y<},

Su=[(x,9) 0=z <4$ 3=y =1

Sw=1[z,y |3 221,02y <{
and

Su=1[zylise=1,3=y=1)
by

Fo(Sw) = zuyu

Fo(Su) = zu(1 — yu)
Fo(Sw) = (1 — 20)¥o
Fo(Su) = (1 — o) (1 — ya).

At the next step the measure in each of the four rectangles is partitioned among
its dyadic subrectangles in the same way but independently of each other and
of the previous choice (z,,, ¥.). This process continues and in the limit defines
F, . Our main result, Theorem 2, gives the dimensions of the supports of F, and
its margins in terms of various ‘average entropies’ of w.

We let z(n, j) = /2", I(n, j) = lx(n, 7), z(n, j + 1)), and S(n’jy k) =
I(n,5) X I(n, k). We also let I(n, z) be that I(n, j) containing x and S(n, z, y)
be that S(n, 7, k) containing (z, y).
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