
Section 2.5
Further topics
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We cover conditional independence

Ex)  In general population, women with BRCA 1 gene are more prone to 
breast cancer.

Model (fabricated, but illustrates the idea):

• Breast cancer afflicts 10% of women with the gene and afflicts 1% of 
women without the gene

• Gene occurs in 5% of women and is always passed on to children

• No other gene is associated with breast cancer
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Q) You (female) have two daughters.  Let 𝐴 be the event that 1st gets 
breast cancer.  Let 𝐵 be the event that 2nd gets breast cancer.  Are 𝐴
and 𝐵 independent?  𝑃 𝐴 = ? , 𝑃 𝐵 =? , 𝑃 𝐴𝐵 =?
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Conditional independence
Def:  Events 𝐴 and 𝐵 are said to be conditionally independent given event 𝐷 if 

𝑃 𝐴𝐵 𝐷 = 𝑃 𝐴 𝐷 ⋅ 𝑃(𝐵|𝐷)

• Assumes 𝑃 𝐷 ≠ 0
• Can be extended to multiple conditionally independent events
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