METHODS II

Homework 5
· Due Wednesday April 8, 2009

· Dataset and Codebook are on the class website

· Homework problems are modified from Hosmer and Lemeshow “Applied Logistic Regression, 2nd Edition”, chapter 1.
A.  In the ICU dataset the primary outcome variable is vital status at hospital discharge (STA).  Clinicians associated with the study felt that a key determinant of survival was the patient’s age at admission (AGE).  

1. Write down an equation for the logistic regression model of STA on AGE.  Write down the equation for the logit transformation of this logistic regression model.  What characteristic of the outcome variable (STA) leads us to consider the logistic regression model as opposed to the usual linear regression model?

2. Create a graphical display of the associaton between STA and AGE

3. Using ten year intervals for age (starting with 15-24), compute the STA mean over subjects within each age interval.  Plot these values od mean STA versus the midpoint of the age interval using the same axes as you did in question 2.

4. Write down an expression for the likelihood and the log-likelihood
5. Using a logistic regression in R, optain maximum likelihood estimates of the parameters of the simple logistic regression of STA on AGE.

6. Obtain the fitted probabilities and plot them versus AGE.  If possible combine the plots in 2, 3, and the fitted probabilities versus AGE

7. Summarize on your findings of the model fit based on your graphical displays of the model and the exploratory plots in 2 and 3.

8. Is AGE significantly associated with STA?  Test using the Wald (i.e., Z) test and also the likelihood ratio test.  Provide justification  for your answer.  What assumptions did you rely on to make your conclusion?

9. Compute a 95% confidence interval for the slope.  Interpret the point estimate and confidence interval for the slope.

10. Report your findings about the association between AGE and STA in terms of odds ratios.

B.  Use the ICU data and consider the multiple logistic regression model of STA on AGE, cancer part of the present problem (CAN), CPR prior to ICU admission (CPR), infection probable at ICU admission (INF), and race (RACE).

1. The variable RACE is coded at three levels.  Prepare a table showing the coding of the two dummy variables necessary for including this variable in a logistic regression model.

2. Perform any data exploration that you feel is necessary. 

3. Write down an expression for the logistic regression model of STA on AGE, CAN, CPR, INF, and RACE.  Write down the equation for the logit transformation of this model.  How many parameters are in the model?

4. Obtain the maximum likelihood estimates of the parameters of the logistic regression model.  

5. Assess the statistical significance of the slope coefficients from the model fit in 3.  Use the likelihood ratio test or the Wald test (i.e., Z-test).

6. Fit a reduced model that includes only the significant predictors as determined in 5.

7. Based on the model in 6, present estimated odds ratios and 95% confidence intervals.  Interpret your findings in words.

8. Comment on the model identified in 7.  How would this model have changed (or not changed) if you had used information from your data exploration to help choose the model and forms of covariates?

