Assignment #2
 BIOINF 525: Module 2
Use the data set from the TROPHY study to answer the following questions. Return the R code, the output, and a brief description of the results.
1. Test if the mean value of BMI at baseline in the whole sample is equal to 30 or not. That is, H0: Mean of BMI=30 vs. HA: Mean of BMI ≠ 30. 
a. Display the histogram and boxplot for BMI.

b. Give the descriptive statistics for BMI (Min, Q1, Media, Mean, Q3, Max, and SD).

c. Use the Q-Q plot and the Shapiro-Wilks test to test the normality assumption for BMI outcome. Is BMI outcome normally distributed?
d. Based on the results in c) choose the appropriate test for testing:  H0: Mean of BMI=30 vs. HA: Mean of BMI ≠ 30. Summarize your results. 
e. Repeat d) but test the one sided hypothesis: H0: Mean of BMI  ≥  30 vs. HA: Mean of BMI < 30. Compare the p-values from d) and e), do they relate to each other and how?  
2. Test if there is a treatment (Candesartan) effect on reducing the systolic blood pressure at 24 month follow-up. That is, test if the mean of systolic blood preasure at 24 months (SBP24 variable) is different between the two treatment groups: H0: Mean of SBP24(placebo)=Mean SBP24(candesartan)  vs. HA: Mean of SBP24(placebo) ≠  Mean SBP24(candesartan).
a. Display side-by-dide boxplot for SBP24 by Trt.c.

b. Give the descriptive statistics for SBP24 (Min, Q1, Media, Mean, Q3, Max, and SD) for each treatment group.

c. Use the Q-Q plot and the Shapiro-Wilks test to test normality assumption for SBP24 for each treatment group. 

d. Based on the results in c) choose the appropriate test to test whether H0: Mean of SBP24(placebo)=Mean SBP24(candesartan) . Summarize your findings.
3. For each of the groups (Candesartan: Trt=1, and Placebo: Trt=2) test if SBP at baseline is different compared to SBP24 at 24 months using the paired t-test (for each group). 

a. Display side by side boxplot of SBP0 and SBP24 for each treatment group

b. Use the paired t-test to test SBP24-SBP0 =0 for each treatment group and summarize the results.

c. Is treatment (Candesartan) reducing the SBP 24 months later, compared to the baseline SBP?   
d. Is the SBP at 24 different from SBP at baseline in the placebo group?
4. Extra Credit: Identify the risk factors for developing hypertension (HT) among subjects from the Placebo group. HT variable indicates the hypertension status at 24 months, HT=1(Yes) and HT=0(No).  To investigate what is a risk for hypertension run the following two-sample t-test where groups are HT=1 and HT=0. Run the analysis only for the subjects in the Placebo group. 

a. For subjects in the placebo group, calculate the mean and the SD for each of the variables in Table 1 by HT=1 and HT=0.  E.g.  sd(Age[Trt==2 & HT==1]); sd(Age[Trt==2, & HT==0].

b. For each of the variables in Table 1, use the two-sample t-test to compare whether  their means  are the same or different by HT status.  Report the p-value for each t-test. E.g. t.test(Age[Trt==2]~HT[Trt==2],Paired=T)
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c. Using the p-value < .05 significance level, indentify which of the variables in Table 1 is a risk factor for developing HT. 
