 AMS 311 

Lecture 

February 22, 2000

First Examination next class (February 24). You will have assigned seating, and there will be multiple forms of the examination. Please bring a photo ID. You may have one bound document to refer to (either bound notes or bound text). There will be about   eight problems of this approximate level of difficulty.  : 

Some probability problems phrased in statistical terms:

1. A research team will run a clinical trial on male patients that has a probability of Type I error 0.10. They will also run a clinical trial on female patients; the probability of Type I error in the female clinical trial is also 0.10. The results for the two clinical trials are independent. What is the probability that the research team makes at least one Type I error?

Use P(A(B).
2. The probability that a randomly selected individual has a specified medical condition is .10.  A screening test for this condition has sensitivity .99. That is, the probability that an affected individual tests positive is .99.  The specificity of the procedure is .98. That is, the probability that an individual not affected tests negative is .9.  What is the probability that the screening test will produce a false positive reading?  That is, given that the results of the test are positive, what is the probability that the individual does not have the condition? 




Use Bayes’ Theorem.

3. A research team included information on one hundred independent variables in a multiple regression, x1, , x100. They will estimate the regression coefficient associated with xi by the ordinary least squares estimate Bi. They will test one hundred null hypotheses: H0,1: E(B1)=0 at level of significance α, , H0,100: E(B100)=0 at level of significance α. Let αO be the probability that the researcher rejects at least one of  H0,1, , H0,100. What is the largest value of α that guarantees that αO  .10?




Use Boole’s (Bonferroni’s) Inequality.

Some Further Problems for Your Consideration

4. Consider two events, A and B. Let P(A)=0.4, and let P(B)=0.8. Use a Venn diagram to help you visualize the following?

a. What is the maximum possible value for P(A(B)?

b. What is the minimum possible value for P(A(B)?

c.  What is the maximum possible value for P(A(Bc)?

d. What is the minimum possible value for P(A(Bc)?

5. You too three fair dice independently. What is the probability that the three dice do not all show the same number? 

6. A five member committee is selected at random from a class consisting of 23 women and 19 men. What is the probability that there is at least one man on the committee? 

7. A student is about to take a 100 question multiple choice test. Each question has 5 choices. If the student knows the correct answer, he marks it correctly with probability 0.95 (there is a 5 percent chance that he slips up and mismarks the choice, even though he knows the correct answer); otherwise he guesses at random. Assume that the student has correct knowledge of 70 percent of the course material.

a. On what fraction of the questions will he mark the correct choice?

b. Suppose the student gets question 27 correct. What is the probability that the student actually knew the answer?

Some Good Problems from Your Text

Let A and B be two events. Prove that 
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From an ordinary deck of 52 cars, five are drawn randomly. What is the probability of drawing exactly three face cards?

Diseases D1, D2, and D3 cause symptom A with probabilities 0.5, 0.7, and 0.8, respectively. If 5% of a population have disease D1, 2% of a population have disease D2, and 3.5% of a population have disease D3, what percent of the population have symptom A? Assume that the only possible causes of symptom A are D1, D2, and D3 and that no one carries more than one of these three diseases.

Suppose that 10 dice are thrown independently and we are told that among them at least one has landed 6. What is the probability that there are two or more sixes?
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