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Modelling the Earthquake example

Conditional Probability Tables

E P(E)
e 0.001
—e 0.999

Earthquake

Alarm

Burglar B P(B)
b 0.02
-b 0.98

E B A PlA | E.B)
e b a 0.97
e b —a | 0.03
e =) 8 0.29
e b —igh | LTL
—e b a 0.95
—e b —a | 0.05
—e —b a 0.01
—e —-b =—a | 0.99
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Reasoning

What is the probability of a burglary if the alarm called you?
P(b|a) = P(b,a)/P(a)
P(b,a) = P(e, b,a) + P(—e, b, a)
= P(a| e, b) P(e) P(b) + P(a | —e, b) P(—e) P(b)
= 0.97 x 0.02 x 0.001 4+ 0.95 x 0.02 x 0.999 = 0.019
P(a) = P(b,a) + P(—b, a)
P(—b,a) = P(e,—b,a) + P(—e, b, a)
= P(a| e,—b) P(e) P(—b) + P(a | —e,—b) P(—e) P(b)
= 0.29 x 0.98 x 0.001 + 0.01 x 0.98 x 0.999 = 0.0101
P(a) = P(b, a) = P(ﬂb, a) = 0.019 + 0.0101 = 0.0291
P(b | a) = 0.019/0.0291 ~ 0.6535
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Reasoning further

What is the probability of a burglary if the alarm called you and there was and earthquake?

P(bla,e) = P(b, a, e)/P(a,e)

P(b, a,e) = P(ale, b) P(e) P(b) = 0.97 x 0.02 x 0.001 = 1.94107>
P(a,e) = .-~ 2861107*

P(bla,e) =1.94107°/2.86110"* = 0.0678

Notice how

P(5)(0.02) < P(ba, €)(0.0678) < P(b|a)(0.6535)
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