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Consider two dependent random variables (S, C) and suppose that §
is the optimal estimate of C when only S is known. I(S; C) is a
measure of how much § tells us about C, and I( g ; C) is a measure
of how much our optimal estimate 7§ tells us about C . What can we
say about I( % ; C) if we know that I(S; C) =3 bits, for example? The
optimality of § suggests that I( § ; C) should also be close to 3 bits. This
is what we address in this problem. Let (S, C) be jointly distributed
~p(s,c), where S={0,...,N-1} and C={0,...,M-11}. Let
2:{0,...,N-1} > {0,...,M-1} denote an arbitrary function of
the outcomes of S . The problem is to estimate the numbers (N, M)
defined by

wnm= o e [120]
pIS:0 >0 g=Cs | 1S5 C)

Since I( ¢ ; C) £ I(S; C) (data processing inequality), o(N, M) <1 . In
fact, (N, M) <1 for N, M as shown in the following example for
a3, 2) .

c\S 0 1 2
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Either $0) = #(1), #(1) = 2), or {2 = £(©0) will make
Kq:0)<IS;C).
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Generalizations.

1. We can think of 4 in general as a compression of S . This general-
izes aN, M) to oN, M, K), where S={0,..., N-1}, C=
{0,.... M-1},and¢:{0,..., N-1}—>({0,...,k=-1}.

2. To avoid the cases of very weak dependence between § and C, the
minimization domain (/(S; C) > 0) can be restricted to I(S; C) =2 d or
I(S; C) 2 eH(C) .
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