3avesian Networks

Inference in Simvle Chains

- Directed. acyclic yrarhs
- Nodes - random variables
- Edyes - direct influences
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- Conditional rrobability distributions associated to
edves P(X |Pa(X))
- Joint vrobability distributinon
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How do we compute P(X,) ?

P(x;) = P(x.%) =% P(x)P([x)
Xy Xy

CPDs
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P(%) P(x,)

P(%) =) P(X. %) = P(%)P(X | %)

P(%,)
P(%) = P(x, %)= P(x)P(% %)
* X

P(x).P(x.).P(x).
P()ﬁﬂ) = ZMPM !
O(n Ekz) where k = max(_, {dom(X; )}

V.S.
exponentialy inn

P(x, )= zzmpmmm
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P(V)P(s)P(t|V)P(l |s)P(b|s)P(a|t,1)P(x|a)P(d | a,b)
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PW)P(s)P(t|V)P(l |s)P(b|s)P(a]t,1)P(x]| a)P(d | a,b)

f.(t) =3 PPV
0 f,()P(s)P( |9)P(b|s)P(alt,1)P(x|a)P(d |a,b)

Note:
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P(V)P(s)P(t|V)P(l |s)P(b|s)P(a|t,1)P(x|a)P(d | a,b)
0 fv(t)P_(s)P(I [s)P(b|s)P(a|t,l)P(x|a)P(d |a,b)

f,(01)= S P(9P(bBI9P( )
O f,(t) f.(b,))P(a]t, ) P(x| a)P(d | a,b)

RS

P(V)P(s)P(t|V)P(l |s)P(b|s)P(a|t,1)P(x|a)P(d | a,b)
O f,()P(s)P( |9)P(b|s)P(alt,l)P(x|a)P(d|a,b)
O f,@t) f(b1)P(alt,l)P(x]|a)P(d |a,b)

f@= P(xla)
O f,() fs(b,l)&a)P(aH,l)P(d |a,b)
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P(V)P(9)P(t|V)P(l |s)P(b|s)P(alt,1)P(x] a)P(d | a,b)
O 1,()P(s)P(l |9)P(b|s)P(alt,1)P(x|a)P(d |a,b)

O 1,0 f.(b,1)P(alt1)P(x]a)P(d | a,b)

0 1,0 f.(.1)f,(@)P(@|t)P(d]a,b)

fi@l) = « F(P(@|tI)

 Eal N F £ AN fha AP A A L)

RS

P(V)P(S)P(t[V)P(l |s)P(b|9)P(alt,)P(x| 2)P(d | a,b)
O 1,@0)P(s)P(l |9)P(b|s)P(alt1)P(x|a)P(d |a,b)

O 1, f,(b1)P(at,l)P(x|a)P(d | a,b)

0 1, f.(b1)f (a)P(a|t,1)P(d |ab)

0 f,(.)f,(a)f,(al)P(d|a,b)

fi(a,b) = « fs(b 1) fr(a,l)
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P(V)P(s)P(t|v)P(l |s)P(b|s)P(alt,l)P(x|a)P(d | a,b)
0 f,(P(s)P(|s)P(b]|s)P(alt,l)P(x|a)P(d|a,b)

O f,(t) f,(b,)P(alt,l)P(x|a)P(d|a,b)

O f,@) f,(b,1)f(2)P(alt,)P(d |a b)

O f,(bl)f,(a)f (al)P(d]ab)

0 fi(abf(aP(d]ab) O f(bd)O fy(d)

f.(bd)=3 f(ab)f,(ap(d]ab) f,(d)= Z f.(b.d)
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P(V)P(s)P(t|V)P(l |s)P(b|s)P(a|t,1)P(x|a)P(d | a,b)

fowy =PV =1) f,m,(T)=P(T |V =t)
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fp(v) fp(s) fp(qv) ® fp(us) (0] fP(b|s) (b)P(alt,l)P(x|a) fp(u|a,h)(av b)

Fow Toes) Fean (O Team (1) free (D) P@1ENP(X] @) fogian (2 b)

fp(v) fp(s) fp(qv) ® fp(us) (0] fP(b|s) (bP@|t,1)f () fP(d|a,h)(al b)
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fo) o) Foum () Toqim () Ty (D) P(@ L1 P(X[ @) Fogia s (80 D)
fow Toes) Foan (O Teain (1) Foe (D) P@1E1) 1, () Fogian (@, 0)

fow Tees Teain (1) Tows (0) (@) £,(8) forgjany (8, 0)

fp(v) fp(s) fp(ﬂv) (t) fP(I|s) (l) fP(b|s) (b) P(a It, | )P X[la fP(d|a,b)(a! b)
Tor) Toce Tram (O Toam () Tops (D) P@[11) 1,(8) fo g (20)

fow Tees Teain (1) Tows (0) (@) £,(8) forgjar (8,0)

fo oo Foaig (1) fopi (0) Ta(BL1)
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fP(V) fp(s) fP(t|V) (t) fp(”s) (l) fp(b|s) (b) P(a It, | )P Xla fP(d|a,b)(ar b)
fow fois Fean (O foa (1) To () P@ILT) £(8) fogpy (A1)

fow Toes Tean (1) Tows (0) fu(@l) £,(8) forgjan (8, D)

fo Foeo Foais (1) fors (0) fa (b))
for Tero foa (0 fo ()




