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Outline

Gray-Wyner system
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The Gray-Wyner system

(X:,Y) ~Q(z,y) iid. 1 <i<n

n R o
X_’ ﬁL) Decoder 1 —>X
Ro X
Encoder

n R, X \n
Y— <> Decoder 2 =Y
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Trivial Outer Bound
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Trivial Outer Bound

XL B Decoder 1 »)A(n
Encoder Ry
YL R, Decoder 2 »Qn
Ro, R, Ry > 0
Ry+ Ry > H(X)
Ry+ Ry > H(Y)
Ro+Ri+Ry > H(X,Y)
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Gray-Wyner Theorem

Theorem [Gray-Wyner '74]

R = closure of
Up(w|w,y){R0 > I(XaY;W)aRl > H(X‘W)aRQ > H(Y’W)}

o WI<|X]- |V +2
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Gacs-Korner common information
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Gacs-Korner common information

(X:,Y) ~Q(z,y) iid. 1 <i<n
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Gacs-Korner common information
(X:,Y) ~Q(z,y) iid. 1 <i<n

X mfon U
n .
Vs,
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Gacs-Korner common information

(X:,Y) ~Q(z,y) iid. 1 <i<n

X mfon U
n .
Vs,

Pr(U, # Vi) < €, €, — 0.
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Gacs-Korner common information

(X:,Y) ~Q(z,y) iid. 1 <i<n

Xorfri b,
Vi -y,
Pr(U, # Vi) < €, €, — 0.
How large can 2 H(U,,) be?
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Gacs-Korner common information

(X:,Y) ~Q(z,y) iid. 1 <i<n

Xorfri b,
Vi -y,
Pr(U, # Vi) < €, €, — 0.
How large can 2 H(U,,) be?

Theorem [Gacs-Korner '72]

K(X;Y)= max  H(W)
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Gacs-Korner in Gray-Wyner

n HOX)-1(X:Y) An
X Decoder 1 [>X
1(X;Y)
Encoder
n H(Y)-I(X:Y) An
Y—> Decoder 2 |>Y
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Gacs-Korner in Gray-Wyner

n HOX)-1(X:Y) An
X Decoder 1 [>X
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Encoder
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Gacs-Korner in Gray-Wyner

n HOO-10X:Y) An n HOO-K(X:Y) An
X— Decoder 1 [>X X~ Decoder 1 [ X
1(X;Y) K(X;Y)
Encoder Encoder
n HY-I(X:Y) An n HIY)-K(X:Y) S n
Y Decoder 2 |>Y Y Decoder 2 |>Y
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Gacs-Korner in Gray-Wyner

n HOO-10X:Y) An n HOO-K(X:Y) An
X— Decoder 1 [>X X~ Decoder 1 [ X
1(X;Y) K(X;Y)
Encoder Encoder
n H(Y)-I(X;Y) Nn n H(Y)-K(X;Y) Nn
Y Decoder 2 |>Y Y Decoder 2 |>Y
Not Achievable Achievable
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K(X;Y) < I(X;Y) SU(XyY)
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Main Results
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Main Results

K(X;Y)= sup I(X,Y;W)
W-X-Y
X-Y-W

U(X;Y) = max inf I(X,Y;W), inf I(X,Y;W)
-w W-X-Y
Y X-WwW-Y
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Closer look

K(X;Y)= sup I(X,Y;W) inf I(X,Y;W)
W-X-Y X-Y-W
X-Y-W X-W-Y
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Closer look

K(X;Y)= sup I(X,Y;W) inf  I(X,Y;W)
W-X-Y X-Y-W
X-Y-w X-W-Y
W=f(X)=g) Py : Y= P(X), yr [p(zfy)]
fX)-X-Y
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Closer look

K(X;Y)= sup I(X,Y;W) inf I(X,Y;W)
W-X-Y X-Y-W
X-Y-w X-W-Y
W= f(X)=g(Y) Py : Y= P(X), yr [p(zfy)]
fX)—X-Y XY —®y
XY —g(Y) X-—dy -V

Explicit Characterization
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Side-information problem

(X;,Y;) ~Q(z,y) iid. 1<i<n

Ri
X— Encoder 1 Decoder — X

Y">{Encoder 2
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Side-information problem

IR,
H(X) R ]
X" Decoder (X" i
0 i
Yn% Encoder 2 4
@R,
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Side-information problem

H(X|Y) ~ H(Y)® ®

X" Decoder (X" )
H(Y) -
Yn% Encoder 2 /( 4
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Side-information problem

H(X]Y) .

X" Decoder X
H(Y)??

Yn% Encoder 2 /(
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Side-information problem

H(X]Y) .
X" Decoder X
H(Dy)

Yn% Encoder 2 /(
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Thank you!
Questions?
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