




















126 Representing and solving Bayesian decision problems

Table 11.3 The computation of the combinations f@y@d and v DY D

: v@pDYDI
¥ 8.6.7.0) 0 p 7 o pr®o =T
b g t d 10 0014 090 010 0.00126 0.0126
b g t ~d 5 0006 001 090 0.000054 0.00027
b g ~1 d 0 0014 09 010 0.00126 0
b g ~t ~d 10 0006 00t 090 0.000054 0.00054
b ~g d 10 0014 010 010 0.00014 0.0014
b ~g ~d 5 0006 099 090 0.005346 0.02673
b ~g ~t d 0 0014 010 010 000014 0
b ~g ~t ~d 10 0006 099 090 0.005346 0.05346
~b g t d 10 098 09 010 008874 0.8874
~b g t ~d 5 0994 001 090 0.008946 0.04473
~b g ~t d 0O 0986 090 010 008874 0
~b g ~t ~d 10 0994 001 090 0.008946 0.08646
~b ~g d 10 0986 010 0.10 0.00986 0.0986
~b ~g ~d 5 0994 099 090 0885654 442827
~b ~g ~t d 0O 0986 010 0.10 0.00986 0
~b ~g ~t ~d 10 0994 099 090 0.885654 8.86554

Suppose h and g are subsets of 7, suppose p; is a potential for h, and suppose p; is
a potential for g. Then the combination of p; and p;, denoted by p, ® p;, is a potential
for h U g obtained by pointwise multiplication of p,and p, i.e. (p,®p))(x) = p,(x*")p,(x**)
for all xe W', ,. See Table 11.3 for an example.

Note that combination is commutative and associative. Thus, if {a,,..., 2} is a set
of valuations, we will write @ {a,,...,a;} or 2, ® --- ® a; to mean the combination
of valuations in {a,,...,,} in some sequence.

MARGINALIZATION

Suppose h is a subset of variables, and suppose « is a valuation for h. Marginalization
is an operation where we reduce valuation  to a valuation a** =X} for h — {X]}.
"~ 1*) is called the marginal of a for h — {X}. Unlike combination, the definition
of marginalization does not depend on the nature of . But the definition of marginal-
ization does depend on whether X is a decision or a random variable.

If R is a random variable, a**~ {*}) is obtained by summing a over the frame for R,
ie. ot R)(c) = Z{alc, r)|re Wy} forall ce W, _ (r)- Here, & could be either a utility
valuation or a potential. See Table 11.4 for an example.









































