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2. 000000000
2.1 Graphical Model
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oooooon
X,Y,Z- 0000
Fyix(y|x): X=xe X(Q)DO (Y €(~o0,y]),yc ROODDODOO
XO0O0O0OO vyoooooooo
Fyix : (v,x) € Y(Q) x X(Q) — Fyx(y|x) € [0,1] J

pux(dx) >0, pux(x—¢€/2,x+¢€/2) >0 for Ve > 0
UxeX(@bh { ux(dx) :=0, otherwise
g

X*(Q) := {x € X(Q) | px(dx) > 0}

FY|X(y|X)7y eR
xgX*(Q)0000 J
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gboooboo
X,y zOooooooood

Fxy|z(x,y|z) = Fx|z(x|2)Fy|z(y|z),x € X(Q), y € Y(Q), z € Z%(Q)
(1)
J{Fxyz(xly, z) = Fx|z(x|2)}uuy|z(dy|z) = 0, x € X(Q), z € Z*(Q)
Fxivz(xly,z) = Fx|z(x|z), x € X(Q), y € Y*(Q), z€ Z7(2)  (2)
U={U--,U), U:Q—R 0000000
X,Y0 zOOODOOOOOO I(X,Z,Y)

X,Y,ZO X,Y,ZCcuOOooooooo
00000000000 00000000000

(0000 pDO0O0OO0O0DO00O I(X,Z,Y),)

X, YOOoOO
Z={}
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oooooo (3d)

nfinfnfnln
I(X,Y,Z)DOOOOO (X,Y,Z) 00O J

(00000000 MOOOOO I(,--)0 I(-)y000)
0
(0)X(Q), Y(Q)OOOOODODO000OX, YD ZOOOOOO000OO

|

PXYZ(X,y,Z)_sz(x,z).PYZ(y,z) « , .
Pa@) | Pa@) | Pl YY) eu(s;;

—

Pxyz(x,y,z) sz (x Z) Pyz(y, 2)
g%} Pz(Z Z Z Pz Z) ’
X CX(Q), YCY(Q), ze Z*(Q) (4)
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oooooo (o)
(0) Fxz, Fyjz, Fxyz 0000000000

FX|z=/fX|z(X|Z) dx, FY|z=/fY|z(Y|Z) dy,

Fxy|z = / fxy|z(x, y|z) dxdy
00 fz, Az fxyjz (000000000)000
0 = Fxjz(x|2)Fyjz(ylz) — Fxy|z(x,y[z)
[ iaxDratvie) - vzl yiz)} dxdy

b0 x,ydoooono

fxyiz(x,¥|2) = fxjz(x|2) fy|z(y|z)

000 (oooo) 0000000000 DO000O00O0DO(@Od 2009 0 100 220

6/16



00 2.1

0o 2.1
I¢,,)=1(,-), 00000 g OOODODOOOO
I(X,Z,Y) < I(Y,Z,X), (5)
I(X,Z,Y UW) = (X, Z,Y) A (X, Z, W), (6)
I(X,Z,Y UW) = I(X,ZUW,Y), (7)
I(X,Z,Y) A (X, ZUY, W) =5 I(X,Z,Y UW). (8)
0D000uy(du) >0, uel(Q)DODO000D0
I(X,ZUW,Y)AI(X,ZUY,W) = [(X,Z,Y UW) (9)
0oo ]
SO @R TR ER e



00 2.1(5)000

1(X,Z,Y)

= Fxyjz(x,¥|z) — Fxz(x|z)Fy|z(y|z) = 0,
xeX(Q), yeY(Q), ze Z*(Q)
— I(Y,Z,X)
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00 2.1(6)000

I(X,Z,Y UW)
= Fxyyzw(x|y,z,w) = Fx z(x|z),
x€X(Q), ye Y (Q), ze Z*(Q2), w e W*(Q)
Fxjyz(xly, z) = Fxjz(x|z),
xeX(Q), yeY*(Q), ze Z*(Q)

Fxjzw(x|z,w) = Fxz(x|2),
x € X(2), z€ Z7(Q2), w € W*(Q)

(Q
= I(X,Z,Y)AI(X,Z,W)
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00 2.1 (7)000

I(X,Z,Y UW)
Fxjyzw(x|y,z, w) = Fxjz(x[2),
€ X(Q), y € Y (Q), z€ Z°(Q), we W Q)
Fxjzw(x|z, w) = Fxz(x|2),
x € X(Q), z € Z(Q), w € W(Q)

= Fxyyzw(xly,z,w) = Fxjzw(x|z, w),
x € X(Q), y € Y'(Q), we Z°(Q), z € W*(Q)
— (X,ZUW,Y)
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00 2.1(8)000

I(X,Z,Y) A I(X,ZUY, W)
Fxjvz(x|y,z) = Fxjz(x|z),
x € X(Q), y € Y (Q), z € Z'(Q)
Fxiyzw(xly, z,w) = Fxjyz(x|y, 2),
x € X(Q), y € YH(Q), z € Z*(Q), w € W (Q)

= Fxyyzw(xly,z,w) = Fxjz(x|2),
X € X(Q), y € Y(Q), z € Z°(Q), we W Q)
— I(X,Z,Y UW)
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00 2.1(9)000

I(X,ZUW,Y) A I(X,ZUY, W)
Fxjyzw(x]y,z,w) = Fxjzw(x|z, w),
x € X(Q), y € YH(Q), z € Z*(Q), w € W Q)

Fxiyzw(x|y,z,w) = Fxjyz(x]y,z),
xeX(Q), ye Y (Q), ze Z*(2), w e W*(Q)

Y,y €Y¥(Q), ww eW(QDODOODO
FX|YZW(X|Ya27W) = FX|YZW(X|y/72’W) = FX\YZW(x|y/7ZaWI)

Fxz(x|2) = Fxjyzw(xly, z, w)
x€X(Q), y € Y (Q), z€ Z'(Q), we WQ),
I(X,Z,Y UW)
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00000000
(0)(1)0Oo0
I(X,Z,2) (10)
(5)00000000
I(X,Z,Z) N I(X,Z,Y — Z)

(6). (10). (5). (6), (10),
I(X,Z,Y)

~

(N

(
(
(Y-Z,ZX-Z)NI(Y -Z,Z,Z)
(
(

(10), (8), (5), (10), (8),
I(X—2Z,2,Y — Z)

~

(5)00000000

I(X—2Z,Z,Z)NI(X—2Z,Z,Y — Z)
I(X—12Z,Z,Y)
I(Y,Z,X - 2)
I0Y,Z,Z) A I(
1(Y.Z,X)
I(X,Z,Y).
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Y,Z,X - Z)



gobobooogn

I(X,Z,Y) <= I(X-Z,Z,Y — Z), (11)
1(X,Z,{}) (12)
O)
X, Y. OO 1/2D01DDDDDDDDDDD
U={X,Y.X+Y,-Y}
X={X}, Y={Y}, Z={X+Y}, W={-Y}O (9)000O

uX=x|X+Y=x+y,Y=y,-Y =—y)
pX=xX+Y=x+y Y=y)
X =xX+Y=x+y,-Y=-y), x,y€{0,1}
I(X,ZUW,Y)AI(X,ZUY,W) 0O
pX=xX+Y =x+y, Y=y, =Y =—y)#uX=x|X+Y =x+y)

I(X,Z,YUW) OO
pu(du) =000 welU(Q)0O000()O0O000O0DN
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