Biostat 200 Assignment 7 

Assignment 7 -- 125 points 
Due date: Thursday, November 5, 10:30 a.m.
Purpose:  The purpose of this assignment is to demonstrate understanding of analysis of variance and several non-parametric tests, and how they relate to the parametric tests we previously learned.  

Do your analyses using Stata.  INCLUDE ALL YOUR CODE.
1. In Assignment 6 question 2, you conducted a test of the hypothesis that persons who own iPhone 6s carry more cash than those who do not own an iPhone 6.  (15 points). Use Biostat 200 class coins_v2.dta.
a. Conduct a non-parametric test and report on the p-value and conclusion.  If you used a one-sided test in Assignment 6, use a one-sided test here.
b. Compare the results to those from the analogous tests conducted in Assignment 6, assuming equal variance and not assuming equal variance.  
c. Discuss reasons for the differences or similarities in the results (parametric versus non-parametric).
2. Now we will examine whether the number of sex partners in the last 12 months (variable d3) among those who test positive for HIV (HV==1) in the VCT study differs by when alcohol consumption group (variable lastalc_3).  Use vct_baseline_biostat_v1.dta. (60 points)
a. Most questionnaires follow skip patterns, so values can be missing if the skip pattern is invoked.  In the VCT survey, if there were no lifetime sexual partners (variable d1), or no sexual activity in the past 12 months (variable d2), then the number of partners in the past 12 months was missing (variable d3).  Make a new variable for sexual partners in the past 12 months, where those with no lifetime sexual partners or prior 12 month partners have a value of 0.  Run tab to show the frequencies. Remember to restrict to persons with HIV. (5 points)
b. Write the null and alternative hypotheses for comparing the means by group using ANOVA. (5 points)
c. Use graphs (histograms and boxplots) to compare the number of sexual partners among the HIV positives by alcohol consumption group.  Remove the highest 1% of the data so that the histograms and boxplots are interpretable. Describe what you observe about then number of sexual partners by alcohol group. (10 points)
d. Calculate summary statistics for each group, including the mean, sd, median, and 25th and 75th percentiles and n in each group. Do not drop the outliers for this. (5 points)
e. One of the groups has a very large standard deviation compared to the others.  Do you think the underlying distribution has a different standard deviation?  Why or why not?  
Add .1 to all values, take the log10 (use the log10 function in Stata) and rerun your summary table using the logged values.  Are the SDs more equivalent now? (10 points)
f. Try another idea.  Trim the extreme values from the data (say the upper 1%, i.e. >5 partners) and see if the SDs become more similar. (5 points) 

g. Run ANOVA of the number of sexual partners by alcohol group among those with HIV, and run pairwise comparisons of the means (do not drop the outliers).  For comparison, run using the raw data and the logged data and the trimmed data.  What do you conclude overall and by group?  Do your test statistics and conclusions differ?  (15 points) 
h. Run a non-parametric test to examine the same hypothesis.   Do you reach the same conclusion?  (5 points)
3. Pagano and Gauvreau Chapter 12, question 2 (5 pts)

4. Pagano and Gauvreau Chapter 13, question 5 (5 points) 
5. Pagano and Gauvreau Chapter 13, question 14 (20 points)  The data are called program.dta on the class web site.

Hints for this question:

· Use “if” in your command to test only a subset of the data)
6. Use the data you just used (20 points)
a. Make a graph showing the difference in prevalence between baseline and followup prevalences by group and comment on the distributions. 

b. Test the hypothesis that the intervention reduced mean prevalence of smoking (group 1 only) and state your conclusion.
c. Test the hypothesis that the mean difference before and after the two year period differed by group, and state your conclusion.

d. Discuss the difference or similarity of this conclusion with what you got when you tested the differences in median difference between the groups (part c of the previous question).  Speculate on why you reached the same or different conclusion.

