A similar problem is at below:

Use Total Probability and Bayes Theorem. Similar to the example attached below (from Bluman’s book, MAT 210). 











             D                                  Dc

5-123 (detail required)             

Ans. Thinking steps:                                                                                                S

Population: the segment of the population


Experiment: Determine whether or not a selected person has the disease


Outcomes:    D, Dc (where D and Dc are defined below)


Sample space: S = { D, Dc }


Define necessary events:  D = the selected person has the disease; Dc = the selected person does not have the disease.

                                                                          Rate of disease = 9% ( P(D) = 9% ,  P(Dc) = 91%  

                                                         E = Testing result shows positive for the selected person




              Ec = Testing result shows negative for the selected person 


Correctness of testing: if the selected person does have the disease, the testing will show positive with probability 

                                                   95%, i.e., (about) 95 positive out of 100 persons who do have the disease.




        if the selected person does NOT have the disease, the testing will show negative with 

                                                   probability 95%, i.e., (about) 95 positive out of 100 persons who do NOT have the disease.




        In other words,  P(E | D) = 95% and P(Ec | Dc) = 95% 


Want P(D | E) = ?


                    P(D ( E)                       P(D) * P(E | D)   (Bayes Th)                        9% * 95%

(*)
P(D | E) = ------------------ = ------------------------------------------------- = ---------------------------------------- = .652672

                                       P(E)                  P(D) * P(E | D) + P(Dc) * P(E | Dc)             9% * 95% + 91% * [1 - 95%]


        E = E ( S = E ( (D ( Dc) = (E ( D) ((E ( Dc)                                P(E | Dc) + P(Ec | Dc) = 1

                                                         Left           Right (see figure)

Note: Even the testing has 95% “correctness”, it can only have a much smaller probability, 0.653, to say “disease” after knowing  “positive”. The reason is the infected rate of the disease of the population. This may be different from peoples’

experience but this is the fact established by the Bayes’ theorem.  

Note2: On the left side of (*), the conditioning event is E but on the right side the conditioning events are D and Dc. As a consequence, if the probabilities conditioned on D and Dc are given, we are able to compute a probability conditioned on E.

Note3: The term on the top of the right side is one of the term at bottom.

