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Probabilities

• Probability 0.000 – 1.000



Probabilities
• P(A) = probability of the event A occurring 
• P(B) = probability of the event B occurring

• Joint probability (intersection)
• Probability of event A and event B occurring 

P(A,B)



From Conditional Probability to Bayes’ Rule
§ P A B = P(A,B)P(B)   à   P A B   * P(B)=   P (A,B) 

 

§ P B A = P(B,A)P(A)    à    P B A  * P(A)=   P (B,A)  

 
 

P (A,B) = P (B,A) 
 

 
• P A B   * P(B) =  P B A  * P(A)    

 
 

§ P A B = P(B|A) x P(A) 
P(B)  

 
• A = disease 
• B = positive test  

 
§ P disease positive test = P(positive test|disease) x P(disease) 

P(positive test)  

 

§ P disease positive test result = 0.99 x 0.005
P(positive test) 

 
 

§ P(positive test)  =  P(positive test|disease) * P(disease) + P(positive test|no disease) * P(no disease) 
 

o P(positive test) = 0.99*0.005+0.05*0.995 = 0.055 
 

§ P disease positive test = 0.99 x 0.005
0.055)  = 0.09  à 9% 
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§ P B A = P(B,A)P(A)  

 
 

§ P (A,B) = P (B,A) 
 

§ à P B A = P(A,B)P(A)  

 
§ P(B|A) x P(A) = P(A,B) 
 
 Replacing P(A,B) in the first equation, gives us Bayes’ rule: 
 

§ P A B = P(B|A) x P(A) 
P(B)  

	
Posterior

Likelihood Prior

Marginal
Prior knowledge is incorporated and used to update our beliefs.




