Discrete Probabilities
· Joint Probability distribution
· Ex: Given
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· P(A,B,notC)= 0.20

· P(A,B) = P(A,B,C) + P(A,B,notC)

· So P(A,B) = 0.3 (addition of first two columns since that’s when both A and B are true)

· Ex. 2 (Conditional Probability)

· P(A|B) = Probability of a given that I tell you that B is true = P(A,B)/P(B)
· How often is A true when B is true

· 0.3 / 0.4 = 0.75

· SIDE NOTE: P(A,B) = P(B) * P(A|B) = P(A) * P(B|A)
· SIDE NOTE: P(A|B) = [P(B|A)*P(A)] / P(B)

· Application to Biology
· P(symptom | disease)   (How doctors Diagnosis diseases
· You don’t know the disease
· But you know the symptoms
· So symptoms given disease makes this task doable 
· P(symptom | disease = P(symptom = S1 | disease = d1) / {Sum(from 1 to n) of [P(symptom = Sn | disease = dn)]}
· P(Gene Network | micro array data, gene profile data)
· Bayes Network

· A1 A2 … A20
· 
[image: image1]
· Markov property of DAG (Directed Acyclic Graph) :Probability of a node given it’s parents is independent of all other non-descendent nodes.

· P(A|B,C,D,E,F) = P(A|B,C,D,E)

· You don’t care about F because it’s not a parent of A so it’s inconsequential in the equation.

· Example

· P(A1 A2 … A50) = P(A1 | A2 … A50)* P(A2 … A50)

· = P(A1 | A2 … A50) * P(A2 | A3 … A50)* P(A3 … A50)

· Etc.

· Can be converted into: 
· P(A1| parents(A1)) * P(A1| parents(A1))…P(A50)
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