Math 216 - Exam 2

Fall 2008 - Hartlaub

You may use your book and your notes for this exam.  To earn the maximum number of points (which are provided in parentheses for each part), you must show of your work.  The point values for each part are provided in parentheses.  Solve all parts of the problems below.    Good Luck!

1. Height and head circumference for a set of 16 baby boys (at forty-eight weeks of age) are provided in the file p:\data\math\hartlaub\nonparametrics\babies.mtw.  

a. Are these variables positively associated?  Provide a statistical justification.  (15)

b. Identify and compute another measure of association.  Does this statistic agree or disagree with your conclusion in part (a)?  Explain.  (10)

2. Thirty psychologists were divided at random into three groups of ten each, and presented with information about 15 (hypothetical) candidates for graduate work in psychology.  The first group was given the verbal and quantitative scores on the candidate’s Graduate Record Exam (GRE); the second group was furnished in addition with the grade point average, and the status of the candidate’s undergraduate school; finally the third group was also given the number of undergraduate science courses taken by each candidate, and the score of the psychology portion of the GRE.  On this basis, each psychologist was asked to rank the 15 candidates.
The corresponding information was then provided for a second set of 15 candidates.  These were ranked twice for each of the 30 psychologists; once directly, and once by a prediction formula on the basis of the ranking for the first set of candidates.  For each psychologist, a measure of the agreement of these two rankings (the Spearman rank correlation coefficient) was then computed.  The results are provided in the file p:\data\math\hartlaub\nonparametrics\gradschool.mtw.
a. Provide an appropriate model for comparing the three groups and test the appropriate hypotheses.  (20)

b. Is your alternative in part (a) an umbrella alternative?  Explain.  (5)
c. A potential graduate student believes that an increase in information will tend to decrease the closeness of the agreement.  Conduct an appropriate test of the hypotheses suggested by this potential graduate student.   (20)
d. Another potential graduate student insists that one of these groups should be viewed as a control.  Do you agree?  If so, explain which group should be identified as the control group.  If not, explain why not.  (10)
e. Identify a contrast for comparing the most informed group with the other two groups and explain how you would estimate this contrast.  Do not perform any calculations.  (10)
3. A famous data set containing the number of illegitimate births per 1,000 total live births is provided in p:\data\math\hartlaub\nonparametrics\births.mtw.  Researchers collected these ratios during the years 1940, 1945, 1947, 1950, 1955, and 1957 for a number of states.
a. One researcher decided to ignore the state variable and check whether these ratios tended to increase in time.  Provide an appropriate model for this researcher and test the appropriate hypotheses.  (20)

b. Another researcher decided to make use of the state variable and check for any differences over time.  Provide an appropriate model for this researcher and test the appropriate hypotheses.  (20)

c. Which model (a) or (c) do you prefer for this data?  Why?  (10)

d. Should a multiple comparisons procedure be used for the model you prefer?  If so, identify the procedure you would recommend, but do not perform any computations.  If not, explain why not.  (10)

