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HEAEEEE (DITH L)

BB RRMEINTEC BERX R
ZEMNT=a, b, cIEXE 57 %p(a, b, c)
p(a,b,c) = p(cla,b)p(a,b)
= p(cla,b)p(bla)p(a)
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p(x) = Hp(xilpai)

Hipa, i = x IXERER

EREREERR, BANERERE

p(xy, -+, x7) = p(x)p(x2)p(x3)p(x4|x1, X2, X3)

p(xs|x1, x3)p(x6|xa)P(X7]|X4, X5)
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MAN2E =S B9Markovik

X1 X2 X M
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p(Xlr '“IXM) = p(Xl) Hp(xilxi—l)
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p(alb,c) = p(alc)

o &
p(a,b|c) = p(alb,c)p(b|c)
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LTEa, b, cHIXFE
tail-to-tail head-to-tail
a c b
a@/\ﬁ al b|c O—@®—0O a1l b|c
p(a, b|c) = p(c)p(alc)p(b]c) p(a, blc) = p()p(cla)p(b|c)
p(C) p(c)
= P(Cl|C)P(b|C) = p(a'c)p(blc)

a b . b
v alb|d O\/Q 0 £ bl
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= p(@)p(b)
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B e o [E AR B g9 E + 77 iR
A5 5 AR
B EOE G P ERABNE RN ERERNGE S TERRAME (clique)
B EHCEXEEGCH—TH, HEAGEBRMHAERMN—ICHERE
B A— 1M EXRBE, MFRLCATZEKE (maximal clique)
B 2NESRE:
v {erYZ}’ {YZIYS}’ {Y3IY4}! {Y4,Y2}, {YllYS}
B 3NMNESRE
v Y1), {(1,15,7,] v V.
B BAH ' ?

v (NY, Y3}, (15,3, Y.}
Y3 Y,
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R EERBNEF9E (Factorization)

B SR EERANEKSHE MR R KR LRI T E
HY BR 2 HYSRFR L T\

Hammersley-Clifford EIE

MR—PEREMBSMHP(Y)HELEECEZHFMHIRILYE, SH
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P(Y) = Eﬂwc(m
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Ye(Ye) = exp{—E(Y¢)}

v EY)BFRAREEEERE (energy function)
v BEEFLUBERFE I RKERGEEHEMN G EASE
v IBRERRBIRATRZE2 75 (Boltzmann distribution)

1
P(Y) = le[exp{—mc)}
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= Zexp {— Z E(Ya}
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B SEMUTEAY,HEKHET, BEINEEY, MY, 25 EFMI7AY
P(Yu; Yv|Y0) — P(Yu|Y0)P(Yv|Y0)
ISEEPNGIE S
B WrELEEGCHREESER, WESvELHEENRESS, 0
eHMASE S, MNAREIEES R AY,, Y, Y,
B LEMITEAHY, NFEHT, V,5Y,2F MM
P(Yv» YO|YW) — P(Yv|YW)P(Y0|YW)
17 P(Yv|YW; YO) — P(leyw)
B FoEAWRGE v /RAIKE
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p(z1, T2, T3 | Y1,Y2,Y3) = Zgy) b12(z1, T2) P23 (X2, x3)¥1 (Y1, 1)V2 (Y2, T2)¥3(ys, T3)
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AGHRITE

p(z1 ‘ y) = ZZP($1,$2,«’D3 ‘ y)

x[3IRANFA
L /l |

1

- Z(y) Z Z P12(x1, T2) P23 (T2, 3)1V1 (Y1, 1) V2 (Y2, 2)¥3(y3, 3)

Zély) (1, 21 Z¢12 T1, T2)P2(Y2, T2 Z¢23 T2, x3)W3(ys, T3)
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iHEfEi# (Message Passing)

node 4 node 5 node 6
yi
T ma1(x1) msz(Xz) lm63(X3)
O mZI(Xl) m32(X2)
node 1 node 2 node 3
mes(z3) = ¥3(ys, x3)
ms2(x2) = Pa(y2, x2)
mu1 (1) = Y2 (y1, 1)
maz(22) = Y  dos(2, B3)mes(w3)

mo1(x1) = Z Pr12(x1, 2)msa(T2)msa(T2)

T2

p(z1|y) = Z(ly) Y1(y1, 1) Z¢12($1,$2)¢2(y2,$2)Z¢23($2,$3)¢3(y3,$3)
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B XSS MMMV =8 A EYESK

m]z($z) = Z¢ij(xiamj) H mkj(mj)
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node 2
m2i(X;)
node 1 mi(x) l mai(x)
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node 1 node 3
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B CRHNEEEEE: x; e {-1,+13
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PRI B Ry £ E(x, mlex] nleyl

H —ﬁxixj {i,j}
v ox M SRR, BEEREMNEE BIRSHEE)
v oM fFSHEER, BERENEE BIBRIRAEE)
B —nxy;
v x iy, FFISHERER, EERKNEES
v oxfly,fFISHERE, BRSNS
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EREWRIMm

p(x,y) = ZeXp{—E (x,y)}

EEREEEG NN EyY, EGREEEIKE, FEFHEHERS
fip(x|y)EmK
A EAE R EHEER (ICM) B3E, KERETEE G

B XNErBGE, VIkTEx =y,
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