Biostats Final – Take home section (Spring 2015)
Due by Tuesday May 5th by 4pm
The data are contained in several worksheets within the single file 2015 final data.xls.

***You are free to use Excel to make all of the calculations, but you need to turn in a written or typed answer sheet showing the steps (the mathematical formulas you used and quantities obtained) that you followed for each problem, along with your plots.  Use the sample mid-term exam as a guide for how you should organize your exam.  Graphs should be constructed using a computer package (Excel, etc.), not pencil drawings.
1. Use the data set on worksheet mammals.  
a. Estimate the functional relationship between body mass (X) and brain mass (Y).  
b. Plot the relationship

c. Plot the errors

d. Test hypotheses related to each model parameter.

e. Then make sure that your model fits appropriately and fill in the columns to complete the diagnostic analyses.
2. Use the data set on worksheet titanic.  
a. Use an appropriate test to evaluate the hypothesis that age differed between sexes and passenger classes aboard the Titanic.  
b. Make a single plot of the mean responses at each level of both factors and evaluate.  
c. Calculate the proportion of variance in age explained by each factor.

3. Use the data set on worksheet habitat.

a. Use an appropriate test to evaluate whether the number of prey eaten differs among three habitat types.  Assume the data are normally distributed.  
b. If habitat type affects the number of prey eaten, determine which habitats differ from which others.
4. Again, use the data set on worksheet habitat.  Evaluate the same hypothesis, but now assume that the data are not distributed normally (You don’t need to determine which habitats differ from which others for this question).

5. Use the data set on worksheet bird nest predation.  Use an appropriate design to evaluate the effect of forest type on chick survival, while accounting for variation in elevation.
6. Use the data set on worksheet spider metabolism.  Test the hypothesis that metabolic rate differs among spider species, while controlling for differences in size (abdomen length).
7. Use the data set on worksheet HR power.  
a. Use an appropriate test to evaluate whether position in the batting order and bat speed contribute to the number of home runs (HR) hit per season.  Keep in mind that we would like to be able to make inferences about the influence of bat speed across the entire range observed within Major League Baseball, not just the random bat speeds that we tested.  
b. Make a single plot of the mean responses at each level of both factors and evaluate.
8. Use the data set on worksheet Crayfish density.  Several models have been fit to data on crayfish density in a Louisiana salt marsh.  The predictor variables include water temperature, salinity, and dissolved oxygen concentration.  You wish to determine the best model to predict crayfish density based on these variables.  Use the Information-Theoretic approach to determine the following for each model: 
a. AICc scores

b. ΔAICc

c. Likelihoods

d. Akaike weights

e. Draw conclusions about the weight of evidence for the models within this group.

