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Figure 3.2.: Partition of sample space, general case.

arbitrary partition B
1

,B
2

. . . B
n

that covers the entire sample space, the proba-

bility of A is:

P(A) = P(A^B
1

) + P(A^B
2

) + . . .+ P(A^B
n

). (3.11)

With n = 3, this can be illustrated as shown in figure 3.2.

Intuitively, since the partitions are disjoint (they do not overlap), we are

adding the portion of A that is contained in each of the B
i

’s. More generally,

using equation (3.7) to rewrite the conjunctions in terms of conditional proba-

bilities, this is the law of total probability. With a set B
1

,B
2

. . . B
n

, that partitions

the sample space: Law of total

probability

P(A) = P(A|B
1

)P(B
1

) + P(A|B
2

)P(B
2

) + . . .+ P(A|B
n

)P(B
n

) (3.12)

=
nX

i=1

P(A|B
i

)P(B
i

). (3.13)

The resulting probability of A is also called the marginal probability, and the

process of summing over the set B
1

. . . B
n

, is called marginalization.

In some cases it is convenient to calculate a conditional probability using

other conditional probabilities. For example, A might be the event of having

a disease and B a diagnostic test being positive (with ¬B meaning the test is

66
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P(A) = P(A ! B1) + P(A ! B2) + . . . + P(A ! B3)

= P (A|B1)P (B1) + P (A|B2)P (B2) + . . .+ P (A|Bn)P (Bn)

=
n!

i =1

P (A|Bi )P (Bi )
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• P remains high until y 
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