






maximizing mutual information

Capacity

I(X;Y ) = D(PY |X‖P ∗
Y |PX)−D(PY ‖P ∗

Y )

≤ D(PY |X‖P ∗
Y |PX)
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minimizing mutual information

Rate-Distortion Function

I(X; X̂) = D(PX|X̂||P ∗
X|X̂|PX̂) + E



log
P ∗

X|X̂(X|X̂)

PX(X)





≥ E



log
P ∗

X|X̂(X|X̂)

PX(X)





E " PXX̂
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lossy compression of Poisson processes

COMPRESSOR

DECOMPRESSOR

Rate-Distortion of Poisson Process

λ =

d =

R (d) = λ

[
log2

1
λd

]+

bits/arrival
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Rate-Distortion of Poisson Process

λ =

d =

R (d) = λ

[
log2

1
λd

]+

bits/arrival

Verdú (1996) “The Exponential Distribution in Information Theory”
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mutual information game

mutual information game

I(X;X + N̄) ≤ log
(
1 +

a

b

)
≤ I(X̄; X̄ + N)

PX ∈ Pa

PN ∈ Qb

Pa = {var(X) ≤ a}
Qb = {var(X) ≥ b}

Pa = {X ≥ 0; E[X] ≤ a}
Qb = {N ≥ 0; E[N ] ≥ b}

X̄ ∼
N̄ ∼

X̄ ∼ NC(0, a)
N̄ ∼ NC(0, b)
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Z-channel

!

"
"

0 0

1 1

1!"

"

1

Capacity of Z-channel

!

"
"

0 0

1 1

1!"

"

1

C = log
(
1− δ

1
1−δ + δ

δ
1−δ

)
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No matter how 
simple  it  looks, 
chances are it     
is even simpler.






