Exercise 4

Visual Decision Tutor (VDT) Sampling Exercises and Simulations

Exercise 4: Do Hypothesis Test Using 95% UCL With True Mean Equal To LBGR

Objective: Gain Better Understanding of the UCL Concept and Beta Error

Activities: 
(1) Circle correct answer: (A.) This site is Clean or (B.) This site is Dirty 

(2) Take a random sample of n = 5 ignoring any brown or black beads, i.e., True mean = 6 ppm

(3) Provide the results to the instructor for a spreadsheet calculation of the UCL

(4) Your 95% UCL =

(5) Note: the 95% UCL = 
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(6) Check: Based on your UCL the site is “Clean”_____ or “Dirty” _____

(7) Record the number of sites declared “dirty” based on UCL >= AL implies “dirty”






    Number “Dirty” Decisions 

 Calculate beta error rate =  ---------------------------------   = -------- X 100 = ----------

                                                    Total Number of Decisions

(8) Draw in blue dot for beta error rate on LBGR line of DPGD

(9) Why is the Beta error so high?

Exercise 4 Simulations:


For all the following simulations set True Mean = LBGR

(1) Observe VDT option Sampling(Sample Beads, Show UCL(One Sampling Event with n = 5 for a number of trials.

(2) Observe VDT option Sampling(Sample Beads, Show UCL(Seventeen Sampling Events with n = 5 for a number of trials.

· Do the beta error rates for the simulations match your sampling results?

(3) Observe VDT option Sampling(Sample Beads, Show UCL(Many Sampling Events with n = 5 for 2,000 sampling events several times.

· What are the beta error rates for these 2,000 sampling events? ___% ___% ___%

· Do you think beta will improve if we take 10 times as many samples, i.e., n = 50?  Circle Yes or No and think of why you answered the way you did.

(4) Observe VDT option Sampling(Sample Beads, Show UCL(Many Sampling Events with n = 50 for 2,000 sampling events several times.

· What are the beta error rates for these 2,000 sampling events? ___% ___% ___%

· Have the beta error rates for these simulations significantly improved?

· The class should try different sample sizes until the beta error rate <= 1%.  For a beta error rate <= 1%, n = ________

Exercises 5 and 6 for the Clean Site and Dirty Site will be done as a class.

Draw dots on the DPGD for the probability of deciding the site is dirty for both clean and dirty sites.  Now connect the four dots to form a Decision Performance Curve for n = 5.  Conclusion?
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