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Purpose:  The purpose of this assignment is to demonstrate understanding of hypothesis testing in general, comment on readings and to perform a few hypothesis tests of means and of proportions.  

Show all your Stata code, output, and all other work.

1. Hypothesis test of one mean 

a. In the BREATH study, we ran tests of a direct metabolite of alcohol consumption, called phosphatidylethanol (PEth) on a cohort of persons with HIV entering care.  A value of >=50 ng/ml is considered indicative of heavy alcohol use over the past several weeks.  Write the null and alternative hypothesis for a hypothesis test that the average PEth value for the population from which our sample was drawn is <50 ng/ml (the null).  What are you setting as your significance level?

b. Use the data set BREATH cohort and comparisons_v1.dta.  Use the summ command to get the mean and standard deviation of the PEth values, and using these, calculate your test statistic and get the p-value for the test using the ttail command.  Show all the steps in getting your answer.

c. Run the ttesti command to check your work.  

d. Because the data are already in Stata, you can also run the ttest command, rather than using the “immediate” function.  Run ttest in Stata and compare the results to your previous results.

e. Give the p-value and state your conclusion.   


2. Hypothesis test of one proportion (25 points)  

a. Make a new variable representing PEth>=50 ng/ml (no=0, yes=1).  There are a lot of missing values (PEth tests not yet run), so be sure these remain coded as missing. Run tab to find the proportion.  

b. Write the null and alternative hypothesis for a hypothesis test of whether only a small proportion of the population is drinking heavily, i.e. whether or not the proportion with PEth>=50 ng/ml is less than 10% (the null). Also set the significance level.

c. Use a Stata command to run the hypothesis test using the normal approximation.

d. Use a Stata command to run the hypothesis test using the binomial distribution.

e. Compare your results in c and d and explain differences or similarities and your overall conclusion.

3. Read the Ioannidis article.  In a few sentences, what do you think is the main point of the article? How does he suggest we improve our research methods?

4. Read the Allen & Seaman article on hypothesis testing.  Is it possible to test for the equivalence of two means (proportions)?  How does testing for ‘non-inferioritiy’ test for equivalence?
