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(The implications that are not proved in the previous are trivial).

At this point the author feels uncomfortable as a statistician. TIs
1t really so‘that all these various notions are relevant? It is certainly
true that in many examples at least some of the notions coincide. So far
we have dealt with 5’ being an arbitrary family of probability measures
which_in some sense is unreasonable from a statistical point of view.

In the last section we shall lmpose regularity conditions on @) and see

how many of the implications in the diagram turn into equivalences.

L, Independence and universality.

Let us assume that for all P ¢ @, X]_-’Xg’ +++ are lndependent
random variables. It is then immediate that total sufficiency and
sufficiency coincide and the same is of course true for minimal total
sufficiency and minimal éﬁfficiency- Hence it appears from the diagram

that e.g. "minimal sufficiency’ implies everything but "summarizing"

and is thus a very strong property.
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Barndorff-Nielsen (1973) discussed the notion of a universal family
of probability measures in connection with the notion of M-ancillarity.
Let X be a random variable on a discrete, at most denumerable set E

and.'f) a family of probability measures on E.

Definition 4.1. ﬁ) is said to be universal if for all x € E there is

a Pe@ sO that

for all y € E.

The following result, given in e.g. Barndorff-Nielsen (1973) shows

a relation to the discussion in the preceding sections:

Proposition 4.1. If ff) is universal and t is sufficient for ¥ ,

then € summarizes 3).

Proof. The proof is exactly as in Barndorff-Nielsen (1975); theorem 2.1.

Although E 1is assumed to be finite in that paper, this assumption is
lrrelevant for the validity of the proof.

Hence, 1if 39(n) in the previous section is assumed to be universal
for all n, "sufficient" implies "summarizing’ and "totally sufficient
with } - structure" implies "summarizing with ) - structure". Hence from

the diagram it appears that "minimal totally sufficient” impliés every-

X

thing but minimal sufficient. Finally, if X .+« are all assumed

(n)

1’72’

to be independent and at the same time P assumed to be universal

for all n, "minimal sufficient" implies everything else.
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