Biostat Final Exam  
 
12/13/07



10/4/05 

Name: __________________________________________ 
This test covers concepts and techniques presented in Chapters 8 – 12, and 16 and 17 in the first edition of Basic Biostatistics (2008).
Instructions: 
· Answer questions in your blue book. Remember to number each response.
· Write your name on your blue book and on this test. 
· Formula sheets and z and t tables are provided as an attachment. 
· Each of these five “exercises” has equal value. 
· Time limit: 2 hours.
1) Estimating the prevalence of asthma. To learn about the prevalence of asthma in a population, we select 240 individuals at random from a large school district. The sample identifies 14 children with asthma and thus has a prevalence of 14 / 240 or 0.05833 (about 5.8%). However, we are still uncertain about the prevalence of asthma in the population. 
a) Identify (describe) the population to which inference will be made.
b) What parameter will be estimated? (You may use the symbol or briefly describe the parameter.)

c) The sampling distribution of the number of asthmatics in repeated sample will be a binomial with parameters n = 240 and p unknown. Do you think a Normal approximation can also be used to describe the sampling distribution? Explain your response.  

d) Using the plus-four method, provide a 95% confidence interval for the population prevalence.

e) What was the margin of error of your 95% confidence interval? (numeric answer)
f) How large a sample would you need to reduce the margin of error for the 95% confidence interval to plus or minus .02? (Assume p* = 0.06 for ease of calculation).

2) Pre-test/post-test data (“deltas”). A pre-test/post-test design is used to investigate whether an intervention is effective. Thirty-eight individuals are tested. 
a) Explain why pre-test/post-test data are paired samples. 
b) An SPSS stemplot of paired differences (“deltas”) is shown here. Describe the data distribution’s shape, central location, and spread. 
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c) Write the null hypothesis and two-sided alternative hypothesis for testing for a significant difference. 

Here is output from SPSS for the analysis of these data: 
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d) Show how the standard error of the mean is calculated. 
e) Show how the t statistic is calculated.
f) Interpret the test results.
3) Estimating mean improvement. An SRS of eight students improved their scores on a test by an average of 8.2 points (s = 2.5). 
a) Calculate the 95% confidence interval for the mean improvement in the population. Show all work. Report the lower confidence limit and upper confidence limits. 
b) What is the margin of error of your estimate? (numerical answer)

c) Would it be correct to say that 95% of students improved their scores in the range of the confidence interval? Explain your response. 
d) How large a sample would you need to shrink the margin of error of your estimate to 1? 
4) Knowledge, skills, and behavior in two groups of patients. A study evaluates the knowledge, skills, and behaviors of diabetic patients. Fifteen of the patients in ethnic group 1 (i.e., n1 = 15), demonstrates a mean score of 98 (s1 = 26). Fifteen people in ethnic group 2 (i.e., n2 = 15), demonstrate a mean score of 73 (s2 = 24). Test the difference for significance. Include statements of H0 and Ha. Show calculations. Report both a one- and two-sided P-value. Make a statement about the significance level of the results. Show all work.
5) Comparing risks of recurrence. A study looks at recurrence of illness in two groups. The treatment group (group 1) experienced 89 events in 150 individuals. The control group (group 2) experienced 56 events in 128 individuals. 
a) Determine the risks (incidence proportions) in each of the groups. Then compare these in the form of a risk difference. Interpret the results so far. 
b) Test the observed difference for significance. Show all hypothesis testing steps. Do a two-sided test.
Optional; do only after completing the rest of the test. Return to exercise 2 and determine the power of the hypothesis test to detect a difference of 0.25. Use α = .05 two-sided and assume the sample standard deviation is a pretty good estimate of σ.
	Thank you for being diligent and dedicated students. 
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