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T T F 0.88 0.12=0.6 x 0.2

T T T 0.977 0.012=0.6 x0.2 x 0.1
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BEL(z) = P(zle) (3)
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def

My, = PY =ylX =z
P(yilz1)  P(yz2l21) ... P(yn|z1)

P(yilz2)  P(yz2lx2) ... P(yn|z2)

Plyilem) Plyzlem) - Plyn|zm)
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(1,2,3)(3,2,1) = (1 x 3, 2x 2, 3x 1) =(3,4,3) (5)
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(1,2,3)(3,2,1) =1x3+2x2+3x1=10 (6)
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BEL(z) “ P(zle’,e)

= aP(e |z,e")P(z|e")
= aP(e |z)P(z|le™)
= a\z)r(z) (10)



function BELIEF-NET-ASK(X) returns a probability distribution over the valuesof X
inputs: X, arandom variable

SUPPORT-EXCEPT(X, null)

function SUPPORT-EXCEPT(X, V) returns P(X|Ex, v)

if EVIDENCE?(X) then return observed point distribution for X
else
calculate P(E,, V\X) EVIDENCE-EXCEPT(X, V)
U < PARENT
if Uisempty
then return o P(E}, vIX) P(X)
else
for each U; in U
calculate and store P(U; |Ey, | x) = SUPPORT-EXCEPT(U;, X)
return o P(ES, |X) > P(X|u) TT P(UilEyy x)
u i

function EVIDENCE-EXCEPT(X, V) returns P(E;\ vIX)

Y « CHILDREN[X] — V
if Y isempty
then return auniform distribution
else
for each i inY do
calculate P(Ey, |yi) = EVIDENCE-EXCEPT(Y;, null)
Zi « PARENTSY]] — X
for each Zjj in Z;
calculate P(Zij|Ez\ v,) = SUPPORT-EXCEPT(Z;, Yi)
return 8 [T 3 PEgly) Y POiIX,2) [T P@ilEz v)
i Vi Zi ]
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ZP “ly, ) P(y|e)
ZP P(ylz)

A(z)
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m(z) = P(ale)
= ZP z|u,e”)P(ulet)

ZPx|u7ru

= ﬂ-(u) : Mw\u (12)
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BEL(z) = P(zle},ey)

= aP(exley,7)P(zle})

= aP(ey|r)P(zlek) (13)
good

A(x) = P(ex|x) (14)
good

m(x) = P(aley) (15)
goodooooobo

BEL(z) = aX(z)n(z) (16)

00000000000000000000000000000000000000O0Mx(w)0 A(z)00000
000D000Mz) O Ay (z)00000000000000000000

Ax(w) = ) Plex|u,z)P(alu)
= Y PlexI)Plalu)
= D A@)P(lu)
god
Ao = [ @) (18)
good

0000000000000 000007y,(2)000 7(x)000000000000000
n(z) = ) Plalu)rx(w)
= 7x(u) My, (19)

Ty; () = an(x) H Ay, (z) (20)
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OO0OOOPoly TreeDOOOD0OOOOOO0O000ODODOOOOOOOOOPoly Treed0d TreeJO0O0O0DODOOOO
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ex = {e)_(yl,...,e)_(ym}
+ _ .t +
ey = {eXYl,...,eXYm} (21)
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0 10: Network of Tree Type Structure
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Az) = Plex|r)
= Pl(eyy, S Exy,, |z)
= P(e y1|$) (eXY2|m)"'P(e;(Ym|x)
J
D000y (x) 000000P(exy,|r)000000000x(x) 000000
m(x) = P(zlek)
= (m|e$ [ e?} <)
= Z P(zluy,...,un)P (ul,...,un|eaX,...,e§nX)

ULyeen)Un

= Y Plafur,...,un)Pluslef, y)Puslef, ) .. Plunlef; )

UL,y Un

gogog
mx (u;) = P(uilef x) (23)

good

o un)mx () mx (u2) - Tx (Un)
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(u1,u2) = {(True, Good), (True, Bad), (Flase, Good), (False, Bad)}
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m(@) = Plaley)

= > Pafur,us) P(ur|ef, x) Pluslef, )

Uy,u2

= P(z|uius = TG)P(uy = Tlef; ) P(uz = Glej; )

)P( U X U2 X
+ P(z|uyus =TB)P(u; = T|6-51X)P(U,2 = B|eax)
+ P(zluyus = FG)P(uy = F|e'51X)P(uQ = G|eax)
+ P(z|luyus = FB)P(uy = F|e§1X)P(uQ = B|e§2x)

000 nx(u;) 00000O00OOOO

m(x)

Z P(z|uy,ue)mx (u1)mx (u2)

= Pl&;|u1U2 =TGnx(u =T)rx(uz = G)
+ P(z|luyus =TB)w
+ P(zlugus = FG
+ P(zluyus = FB)7w

ogoooo
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Wx(u) =

000000000000 nx(w)0 P(zju)0O0000
n(x) = Y Plelu)rx(u)
u

= 7"-X(u)]\4:::|u
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Ax (u;) = Pleg, x|ui)

(26)
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V:U—Ui:{Ul,...,Ui_l,Ui+1,...,Un}
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Head True Good
Tail False Bad

Fine
Rain

O 11: Example of poly tree structure network
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Ax (ui) = Plefy,ex|ui)

= YN Plefy, exlui,v,2)P(v, z|u;)
3O Plexln)P(ef xv)P(v, olu;)

v +
55 Plerle) e plalo,u) P(efus)

= B).) Ple;lo)Pulefx)Plzlv, ui)

O0000 2700 29000
P(afv,u) = Plafu)

P(vleyx) HP(UHGECX) = Hﬂ'X(Uk)
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Ax(ui) =B Aaz) Y P(zlu) [] mx (ur)
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M) = B S A@)P(afe) [] mx ()

= B Y M@)Plefuymy (un)mx (us)

T UuU2,us

= P(z = Filuy,uz = Tr,us = Go)\(z = Fi)rx (uz = Tr)rx (us = Go)
+ P(x = Filui,us = Tr,uz = Ba)\(x = Fi)rx (us = Tr)nx (us = Ba)

+ P(x = Ralui,us = Fa,us = Ba)A\(z = Ra)rx (us = Fa)rx (uz = Ba)
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0 12: Lambda part of CPT
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