MAT207 – Roback

Spring 2002


Name ___________________________

MAT207 - Exam #1 (Take-Home)

February 20th, 2002

Please write and sign Honor Code (then staple this sheet to the front of your exam):

By signing the above Honor Code, you certify that you conformed to the following guidelines for this take-home exam:

· You may use (but are not limited to) our textbook The Statistical Sleuth, SPSS on the computer, class notes, and assignments and labs from this semester.

· You may not discuss any aspect of this exam with any other person (except Professor Roback).

· Exams are due IN CLASS on Monday, February 25th.  (NO exceptions unless cleared with me before exams passed out.)
___________________________________________________________________________________

Data Problem 8.24:  Respiratory Rates for Children
This first set of questions refers to a regression analysis on untransformed data.

a)
Report a 95% confidence interval for the slope of the true regression line.  Interpret this CI in the context of this problem.  Show how SPSS obtained this interval, including how the standard error term is calculated (i.e. perform calculations by hand).  Note that the appropriate multiplier for a t-distribution with 616 df and 95% confidence is about 1.964 (from Table A.2).

b)
Report R-square and interpret it in the context of the problem.

c)
A 2-year-old presents at her doctor’s office with a respiratory rate of 25 breaths per minute.  Should doctors be concerned – i.e. should this be considered abnormally low, or does it fall within a normal range?  Justify your answer with statistical results (e.g. summary statistics, intervals, plots, etc.)

d)
The authors actually considered a log transformation of respiratory rate.  Discuss any signs that this transformation might be helpful (no need to print plots, just describe what specifically in this data might cause one to consider a log transformation of respiratory rate).

This second set of questions refers to a regression analysis on transformed data.  Use logged respiratory rate as your new response variable (while keeping age as the explanatory variable).

a)
Report the equation of the least squares regression line.  In what way is the least squares regression line the “best” line through a scatterplot of points?  Can you think of any other sensible ways to identify the “best” line?

b)
Assess all the mathematical assumptions for this model with logged respiratory rate.  Discuss the validity of each assumption; show graphs or numerical summaries when appropriate.  

c)
Repeat (c) from the first set of questions using your new model.  Did your “normal range” of respiratory rates for a 2-year-old change?

[Problems continued on reverse side…]

Conceptual Exercise 1.12:  Fish Oil and Blood Pressure
Please critique the statistical report below.  I realize that the report contains more detail than I prefer, and it’s not the finest piece of writing, but I want you to focus on the accuracy of statements made and explanations given.  There are no errors in the numbers themselves (summary statistics, p-values, etc.), so you do not need to analyze this data yourself (although you can if you wish).  For any statement you don’t agree with, explain what you don’t like and offer a correct statement to replace it.  [Note: I found about 5 statements worth correcting.]

H.R. Knapp and G.A. FitzGerald wanted to compare the antihypertensive effects of two diets: a fish oil diet and a regular oil diet.  They randomly assigned 7 subjects to each diet group and recorded the reduction in diastolic blood pressure after four weeks.  The fish oil diet produced an average reduction of 6.57 mm, while the regular oil diet actually produced an average increase of 1.14 mm.  This difference is statistically significant (two-sided p-value=.010); there’s only a 1% chance that the null hypothesis (that the two sample averages are equal) is true.  In fact, we can be 95% confident that anyone going on the fish oil diet instead of the regular oil diet will see a reduction in blood pressure between 2.23 and 13.20 mm.  In terms of model assumptions, normality seems reasonable in light of the histogram of all 14 blood pressure reductions shown below.  However, the spread of points within each group is a bit worrisome (standard deviations of 5.86 mm for fish oil and 3.18 mm for regular oil; IQR’s of 12 mm for fish oil and 6 mm for regular oil).  Finally, we must consider the scope of inference.  The use of cards (as described in your book) ensured that we have a random sample from our population of interest, so we may conclude that fish oil causes significant reductions in blood pressure compared to regular oil in diets for everyone.
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