function PoLYTREE-ASK (X, E) returns P(X|E), a distribution over X given evidence E
inputs: X, arandom variable
E, a set of random variableswith known values

SupPPORT-EXCEPT(X, {},E)

function SUPPORT-EXCEPT(X, V, E) returns P(X|Ex\ v), adistribution over X
given all evidence except that reachableviaV

if X € E then return observed point distribution for X

else
calculate P(E;\ v|X) = EVIDENCE-EXCEPT(X, V,E)
U « PARENTS[X]
if U isempty then return NORMAL|ZE(P(E;\V|X) P(X))
else

for each U in U
calculate and store P(Ui| Ey; \ x) = SUPPORT-EXCEPT(U;, {X},E)

return NORMALIZE< P(Ex\vIX) 2 P(X|u) H P(Ui|Eui\X))

function EVIDENCE-EXCEPT(X, V, E) returns P(Ey, ,, |X), probability of downstream evidence
(except evidence reachablevia V) for each value of X

Y ¢ CHILDREN[X] — V
if Y isempty then return avector of 1s / * No downstream evidence—truefor all X! */
else
for each Yi in'Y do

if Yi ¢ E then calculate P(Ey | Y;) = EVIDENCE-EXCEPT(Y;, {},E)

Zi + PaReNTS]Y]] — X — E; Z{ + (PARENTYHYi] — X)NE

for each Z; in Z;

calculate P(Zj|Ez\ v;) = SUPPORT-EXCEPT(Zjj, { i }, E)

return H [iineE then 3~ P(yi|X,zi,Z') ] P(zijlEz\v)

Zi j

else 3 P(EYly) > POilX.z.2) [T Pzi|Ez\v)

Vi Z j

Figure 15.8 A backward-chaining algorithm for solving probabilistic queries on a polytree.
Notice the special treatment of evidence; in EvIDENCE-EXCEPT, when Y; and Z{ are evidence
variables, we usey; and z{ respectively to denote their observed values. The probabilities P(X|u)
in SUPPORT-EXCEPT and P(yi|X,z,z ) in EVIDENCE-EXCEPT are available from the CPTs for X
andY; respectively.




