Biostat 200 Final 
Biostat 200 Final exam = 30% of your final grade			

Please submit your final via the CLE upload.  Make sure you put your name on the document (in case we print them out).

PLEASE DO THIS EXAM BY YOURSELF WITHOUT COLLABORATION

1. (20 points) Download and read the article and supplement by Resende et al on Education and Memory.

a. [bookmark: _GoBack]Examine the 3 sets of regression models in Supplementary Tables 1, 2, and 3. Does the effect and significance of hippocampal volumes on episodic memory change as more variables are added to the regression?

b. Are there variables that are significant in Supplementary Tables 2 and 3 model?  What are they and what is their impact on the dependent variable (episodic memory tests)?

c. In Supplementary Table 1 we see that Total intracranial volume is highly statistically significant and yet its coefficient in the model is -0.0. How would you interpret that?

d. In the models, Diagnosis is a dummy variable where 0 = normal control and 1 = dementia.  There is a typo in the confidence intervals for Supplementary Table 2.  Interpret the effect of the Beta coefficient on the score of the episodic memory test for the Left hippocampus and give the correct confidence bound for the coefficient.

2. (80 points) The dataset ppData.dta are from a clinical trial of a new therapeutic that purports to reduce the likelihood of re-occlusion of an artery following implantation of a stent in arterial bypass surgery.  In the analyses, remember that what you are primarily looking for is the difference between treatment and saline. 

The variables are: 
Group (treatment or saline) 

LateLumenLoss (the difference in millimeters between the diameter of a stented segment post-procedure compared with the follow-up angiogram at six or nine months) 

MLDpostprocedure (minimum diameter following surgery)

diff (difference between MLDpostprocedure and LateLumenLoss)

GroupNum (numerical values for treatment (=1) or saline (=0)

a. (10 points) Create a variable, LLLlt2 for LateLumenLoss <2 or >=2.
b. (10 points) Create a table of Treatment group by your new variable and test if they are independent.  What is the p-value and what do you conclude?
c. (10 points) Create a regression model using all the data regression LateLumenLoss on treatment group and MLDpostprocedure. Are any of the variables significant?
d. (10 points) Create a regression model using all the data regression LateLumenLoss on treatment group and diff. Are any of the variables significant? How would you interpret this result given that diff is created from the other two variables?
e. (10 points) What is the correlation between your variables?
f. (10 points) Using your newly created variable construct a regression separating the data by this new variable.  Interpret the results? 
g. (10 points) Fit logistic regressions predicting treatment group from different combinations of these variables.  Do any of these indicate a possible difference between treatment groups?
h. (10 points) Plot LateLumenLoss by diff.  What does this plot indicate? 
  
3. (100 points) Examine the poster presentation on the Federal Marketplace for Health Insurance and load the data into Stata.  The description of the variables is given in the data dictionary file.

a. (10 points) Examine the relationships between continuous variables.  What are some of the significant relationships?  Which are direct and which are inverse relationships?

b. (10 points) Plot the number of insurers by White, Black, and Latino percent.  Do the plots have the same shape? What are the differences?

c. (10 points) Plot the number of insurers by Mean Household Income and examine MHI by percent White, Black and Latino.  Do the plots have the same shape? What are the differences?

d. (10 points) Test for differences between the Premium Mean and voluntary state, PremiumMean and latinostate.  State your hypotheses and interpret the results.

e. Multiple regressions (5 points each):

i. Regress the PremiumMean on White, Black, and Latino percent and interpret the results
ii. Add Female percent to the model.  Does it change? Is this variable important?
iii. Add LHSP (education) to the model. Does it change? Is this variable important?
iv. Add Mean Household Income to the model. Does it change? Is this variable important?
v. Add Employed and Uninsured percents to the model. Does it change? Are these variables important?
vi. Fit the model with only the significant variables.  How well does it fit? Interpret the coefficients.
vii. Add voluntary to the model and interpret the coefficient.
viii. Can you have Latino percent and latinostate in the same model? Why or why not?

f. (10 points) Create a new variable that is not a string variable for State (i.e.; the encode command).  Add this new variable (remember to use i.variablename) in the model you developed for (e).  Does everything remain significant?  Which variables change and why do you think they changed?

g. Logistic regressions (5 points each):

i. Predict latinostate using PremiumMean, Issuers, White, Black, Female, LessthanHS, Employed, and uninsured percents.  Which variables are important and which is most important?
ii. Compare the PremiumMean by latinostate.  What test did you use?  Does the result of this test differ than the significance level of PremiumMean in your model?  Why would there be a difference?

