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3.14 CONJECTURE: |
FEEDBACK DOESN’T HELP MUCH
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Consider the additive Gaussian noise channel with stationary time
dependent noise '

Y(k) = X (k) + Z(k) ,

where {IZ(Ic) ] has power spectral density N() . A (2™® n) feedback
code for such a channel is given by a collection of functiomi

. xiﬂ)(w, Yl’ Y2r ey Yk._[') ’
k=1,2,...,n, We (1,2,.,., 2%}
and a decoding function
g™ R* - L,2,...,2%).
Throughout we have a power constraint
N
EL S o wYDR<p, foral w.
L
Let :
Ve=xW, )12,
and let W be uniformly distributed over {1,2,...,2"}. We say

that R is an achievabler rate if there exists.a sequence of (2"%, n) codes
such that ' ‘

P{gP(YM) = W™ ) >0,
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as n — oo . The feedback capacity Crg is defined to be the supremum
of the achievable rates. The nbry’eedback capacity Cypg is defined to be
the supremum of achievable rates over all codes xi"')(W) not depending
on Y,

Clearly, Cpg 2 CNF, ,» with equahty if [ Z,} is white noise. In
general I hope that a relation like

Cra(P) < Cupa(2P) m

is true. _
In particular, the above inequality would imply
CrgS20ypg ®
and o o
Crp < Cypg+ 2. B ©)

The first inequality is interesting at low powers; the last at high powers.
Inequality (2) was stated by Pinsker and provcd by Ebert [1], whlle 3
has been proved by Pombra and Cover [2]. But is (1) true?

The investigation hinges on maximization of
LW =L 4ty Y - hEy . 2)
with and without feedback. |
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